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T IS not often that we can 

combine a saving in ma- 
terial with lower labor costs 
and at the same time secure 
Such a 
combination has, however, 
been secured by the Maxwell 
Motor Co., in its method of 
making axles. 


a better product. 





B* THE. use of heavy 

swaging machines, Max- 
well has eliminated all turn- 
ing except at the ends, has 
saved 7 lb. of high-grade 
steel per car, and secured an 
axle that is 25 per cent 
stronger than the one it re- 
places. 


Close view of swaging machine showing dies and 
chucks for holding axles during first operation 


Maxwell Methods of Making 
Rear-Axle Parts 


By Fred H. Colvin 


Editor, American Machinist 


is the swaging of the axle shafts instead of 

turning them the whole length, as was formerly 
done. The two main reasons for the change are an 
improvement in the quality of the axle and a decided 
saving in both material and labor. The Maxwell Co. 
has been one of the pioneers in this development, and 
has overcome a number of difficulties that have proved 
discouraging to others. Working in close co-operation 
with the Aetna Machine Co., Toledo, Ohio, the builders 
of the swaging machine, Maxwell has developed methods 
of holding the axle satisfactorily and of securing 
excellent results in day-after-day production. 

In the first operation, the bar is broken down from 
the enlarged end which contains the splines, and reduced 
toward the small or taper end. The reduced diameter 
is finished in the second operation, while the third 
swaging produces the taper on the small end. 

The stock is 14 in. round and, by the swaging method, 
the blank can be cut off 7 in. shorter than would be 
the case for turning. - As this size bar weighs approxi- 
mately 4 Ib. to the inch, the saving is 34 Ib. per shaft, 
or 7 lb. in each complete rear axle. Details of the ax.e 


(): of the developments in automobile rear axles 





are shown in Fig. 1. A close-up view of the head of 
the swaging machine is shown in the headpiece. It 
also shows the dies in the revolving head, the swinging 
cover plate which is locked in position by the pin shown, 
and the chuck for holding the axle at the front of the 
turret slide. The die head is piped so as to receive 
a plentiful supply of water around the outside, as the 
axles are swaged hot and the dies must be kept reason- 
ably cool. 

A good idea of the layout of the swaging department 
can be had from Fig. 2. It shows the heating furnace 
at A, the three swaging machines at.B, C and D, and 
the cutting-off shear at EF. When the blanks leave 
this department they are of uniform length and ready 
for the small amount of machining required. Fig. 2 
also shows the kind of racks and trucks used in han- 
dling the axles, and the compact arrangement of the 
machinery, which reduces lost motion to a minimum. 
This battery of machines handles 16 axles per hour, the 
speed being limited by the first or roughing operation. 
The finishing machine can handle 120 per hour. 

After being trimmed to length, the axles go imme- 
diately to the heat-treating furnaces, which are very 
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close to the trimming shear, and are here given the 
proper treatment to keep the hardness between 340 and 
360 Brinell. The inspection is full 100 per cent, the 
Brinell mark being necessary on each axle before it 
goes to the machining division. 

Part of the heat treating department is shown in 
Fig. 3, which also shows the portable quenching tank, 
a somewhat unusual accessory in work of this kind. 
The tank is mounted on four wheels, which are effectu- 
ally guarded to prevent accidents. Near the top of the 
tank is a large overflow pipe connected at both ends, 
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and carries the axle to be milled, down under the wire 
cables C and D. These cables wrap around the work- 
carrying drum for about half its circumference and 
hold the axles firmly in the wedge shaped notches while 
being milled. No other clamping is necessary, which 
makes the machine almost self-operating, as it is only 
necessary to pick out the milled axles as they come up 
on the front side of the machine. One of the milling 
cutters is shown at FE. By this method the operator 
can handle more than one machine if desired. 

The axles are next centered and then straightened 
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the outlet being piped so as to come over suitable 
openings in a drain pipe in front of the furnaces, as 
at A. Similar openings are provided in front of each 
furnace, so that the quenching tank can be moved in 
front of any furnace at will. 

The tank is filled with cold water from the pipe B, 
which can be easily swung up out of the way when it 
is desired to move the tank. Substantial baskets are 
provided for holding the axles in the quenching tank, 
as at C, the axles being handled by a convenient hoist, 
as shown. 

The first machining operation after leaving the heat 
treating department, is to mill the axle to length on a 
Davis double-head milling machine built especially for 
this purpose, and illustrated in Fig. 4. One of the 
bars has just been put in place at A, the large end being 
placed against the guide B. The drum carrying the 
axles revolves continuously in the direction of the arrow 





Fig. 1—Details of Maxwell azle shaft 
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under the Ferracute press shown in Fig. 5. This 
press is so arranged that the stroke of the ram can be 
adjusted while the machine is in operation, by means 
of the handwheel A, which is within easy reach of the 
operator. The axle is always held on the centers by 
which it is revolved for testing its straightness. But 
both of these centers are mounted on springs, which 
allow them to move as the axle is bent by the press, in 
this way preventing injury to either the centers or the 
end of the axle. The bending effect of the ram is 
determined by the two blocks B and C, which can 
be readily adjusted along the bed, so as to enable the 
operator to take out either a short kink or a long bend, 
as the case may be. 

Both of the centers are mounted on rollers, which 
also act as guides owing to the center of the bed being 
raised between the wheels. In this way, it is an easy 
matter to move the axle, so that any desired portion 



































Fig. 2—View of the swaging department 
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can be brought under the ram. The device enables an 
expert operator to straighten axles very rapidly, as it 
is a continuous performance without stopping the 
machine. After each stroke of the press, the operator 


can spin the axle on the centers to test its straightness. 





It pays to Replace—NOW 
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The tapered part of the axle is turned on a lo-swing 
lathe, provided with a taper attachment, as shown in 
Fig. 6. The end of the axle is also turned down ready 
for threading, and the illustration shows the Brinell 
mark on the axle. It will be noted that only one tool- 














Fig. 4—Milling both ends on Davis machine 


Fig. 8—Portable quenching tank for heat treating azles. 


Fig. 5—Unusual method of straightening azles. Fig. 6—Turning wheel end on Lo-swing lathe 








Fig. 7—Threading end on Landis bolt cutter. Fig. 8—Finishing taper end with broad face wheel 
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block is controlled by the taper attachment, which leaves 
the other three free for straight-turning and facing 
the end. 

The thread for the axle nut is cut in a Landis bolt 
cutter, as may be seen in Fig. 7. The back end of the 
axle is supported by the center, while the tapered end is 
clamped in the vise shown. 

A wide wheel is used in grinding the tapered wheel 
fit. Fig. 8 shows not only the wide wheel, but the type 
of steadyrest used in connection with it. This ma- 
chine is also provided with an automatic stop. 

Some idea of the care used in gaging the axles can 

















Fig. 9—Complete set of gages used on azle 


be had from the complete set of inspection gages shown 
in Fig. 9. These gages cover all the finished portions 
of the axle, from the taper to the thread on the end 
for the axle nut. Limit snap-gages are used, as well 
as ring thread-gages, and gages both for the splines at 
the large end and the keyway in the tapered portion 
of the axle which holds the wheel. 
$5 $a 


The Value of an Export Business 
By F. K. RHINE 


General Export Manager the General Fireproofing Co. 

If I were talking to a group of the directors I would 
stress at length the fact that, although it may cost 
more to build up a real export business, it is worth 
more to the manufacturer, one year after another, than 
an equal volume of domestic trade, and that a thing 
which costs so much and is worth so much is worthy 
of every care and sacrifice necessary to its conservation 
and development. I would emphasize the fact that 
spasmodic, intermittent efforts do not build permanent 
export trade. And I would plead for a long-visioned 
view of export enterprise—for patience and confident 
perseverance. Relatively few American concerns are 
sufficiently impressed with their need of export business, 
or sufficiently confident of their ultimate success, to be 
willing to cultivate a foreign market continuously over 
a period of two or three years before realizing profit- 
able returns; yet some of the most conspicuous ex- 
amples of a large and successful foreign trade are the 
result of precisely that policy; some of the richest 
markets can be captured in no other way; and as much 
as possible of such a willingness ought to enter into 
every sales policy and every sales campaign. 


An excerpt from a speech delivered at the Export Managers’ 
Meeting 


New York, March 18. 
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Meeting the Needs of the Future 
By JOHN HOMEWOOD 


The United States is one of the industrial leaders of 
the world and must by all means continue to be so. It 
cannot continue to be one, if the same effort that made 
it so is not put forth to secure men to fill the vacancies 
arising in the various ranks of ‘industry. 

The strength of an army is dependent upon the never 
ceasing activities in the rear. Have we a definite 
scheme for supplying reinforcements for the front 
ranks of our industrial army? The industrial strength 
of our nation today, will not last unless a well planned 
scheme is adopted that will insure the securing of 
master minds for the vacancies that are to follow. 

The haphazard system of the past is not equal to 
the needs of the future. Are we paying enough atten- 
tion to the quality of the people entering the various 
mechanical pursuits? Are we going to pay all attention 
to the systems of producing various articles, and none 
to securing the best men to produce them? Are we 
going to be content with second raters, when the pick of 
the pack is necessary for our future needs? 

It is just as essential to the success of our nation 
to select the very best for industry, as it is to select 
the best statesmen. The question is, how are we going 
to select? The old system of the son following in 
his father’s footsteps, is an injustice to the son and to 
the business that he goes into. The writer while not 
attempting to discourage the offspring of the various 
tradesmen, believes there are some sons of lawyers, 
doctors, ministers and what not, who would be great 
assets to the industrial lines. 

There are greater opportunities today in the mechan- 
ical fields than there were in the past, and, as the 
years go on, the opportunities will be greater. There 
is a great need, and the need will become greater for 
well-trained all-around machinists, draftsmen and 
designers. 

We are not doing justice to our boys in not bringing 
the very best light to bear on them to assist them in 
determining what kind of work they are later to devote 
their lives. Among the thousands of boys in our 
schools today, there is a certain percentage that will 
become machinists, carpenters, molders and what not, 
but the fact remains that many round pegs will be stuck 
in square holes. In my opinion, the reason for this is 
that we let the different classes of work sell themselves. 
The whole trouble is that the boys have not had enough 
enlightenment to plan courses of study to fit them for 
their future needs. From the time my boy enters the 
seventh grade in junior high, until he graduates from 
high school, I would like him to be exposed to the in- 
fluences of men from various lines of work. It seems 
to me that a course of lectures, arranged by the various 
societies and business men’s clubs, could be given to 
the boys in such a way that when they reaeh their 
sixteenth year, they would have a purpose to follow. 
In other words they should be taken through an exhibi- 
tion of trades and professions where the bright side 
and the dark side of each would be exposed. The best 
boys are worth reaching for, and no effort should be 
spared in trying to get them to honestly consider what 
they are going to follow. We sell everything else in 
this world, why not sell what we consider to be oppor- 
tunities? It seems to the writer, that if such a prac- 
tice were instituted, there would be a better selection 
of studies by our boys and less failures in the world. 




















Advanced Practice in Anti-Friction 


Bearings 
By P. B. Liebermann 


Industrial Engineer, Hyatt Roller Bearings Division 
General Motors Corporation, Harrison, N. J. 


Anti-friction favored over plain bearings in most cases—Data on 
two important conveyor installations—Application to electric 
motors—Desirability of making comparative tests in laboratory 


velopment of anti-friction bearings has reached 
a stage where their characteristics are fairly well 
understood and where final standardization as far as it 
is both desirable and practicable appears to be well 
under way. 
It has long since been possible to accurately prede- 
termine the load-carrying capacity of an anti-friction 
bearing at different speeds 


CC reeoment with conditions in the past, the de- 


anti-friction bearing has the following points in its 
favor: 


1—Considerably less space is required. While this is an 
important advantage in almost every application, there are 
some types of equipment in which the best and most 
modern designs would be impossible without the space 
economy of anti-friction bearings. For example, mine 
locomotive motors. 

2—The housing design required is much simpler than 
with plain bearings. In 
most cases the complicated 





and also the life that could 





be expected from such a 
bearing under various 
conditions of operation. 

As arule most formulas 
for bearing capacity in 
their simplest form con- 
sist of a factor based on 
the dimensions of the 
bearing parts, a factor 
covering the speed of rev- 
olution, and a factor deal- 
ing with the material 
from which the bearing 
parts are made. 


units. 





} Seem bearings have their places and al- 
ways will have, as a matter of economy 
in first cost. Where first cost is of secondary 
importance, economy rules that anti-friction 
bearings be employed. 
comes the controlling factor. 

On some installations, even first cost may 
be reduced, on account of using smaller power 
Material handling and conveying 
equipment, where power saving may run as 
high as 50 per cent, furnishes examples of 
possibilities in lowered first cost. 


cores required for a well 
designed plain bearing can 
be eliminated. 

3—They require no run- 
ning-in, because anti-fric- 
tion bearings operate as 
perfectly when new as they 
do after an extended period 
of time. 

4—The starting friction 
is practically the same as 
the running friction while 
with plain bearings it is 
many times as high. 

5—Their friction loss is 
only 20 to 50 per cent of 
the friction loss in a well 
designed and_ lubricated 


Operating cost be- 

















In the earlier stages 
anti-friction bearings 
failed more or less frequently due to lack of understand- 
ing of the underlying mechanical principles and also on 
account of the use of improper materials. 

After the principles were once understood and after 
the advantages of a better material for the bearing 
parts were recognized, it became possible to provide 
considerable bearing capacity in a comparatively limited 
space, or, in other words, to give the bearing user the 
most for his money. 

Most engineers at the present time have a fairly 
clear conception of the benefits to be derived from anti- 
friction bearings but they also appreciate their limi- 
tations. In other words, there are places where service 
conditions are such that it is out of the question to 
use anything but a plain bearing. In other instances, 
no particular advantage may be gained through the 
introduction of an anti-friction bearing. Then again 
in certain cases a ball bearing may be most suitable 
while in others a roller bearing provides the only pos- 
sible solution. 

Compared with a well designed plain bearing an 





Abstract of address delivered before the Metropolitan Section of 
the A.S.M.E., March 11 


plain bearing. This makes 
possible a saving of from 
5 to 25 per cent of the total power input into a machine 
or system depending on the relation of the bearing friction 
to the total power required. 

6—The saving in lubricant is a considerable item. Anti- 
friction bearings make possible a tighter bearing enclosure 
which greatly reduces the loss due to leakage, and prevents 
the entrance of foreign matter. In addition, the negligible 
wear of an anti-friction bearing eliminates the contamina- 
tion of the lubricant with metal particles resulting from 
the wear of plain bearings. Furthermore, anti-friction 
bearings are not as sensitive to the quality of the lubricant 
while plain bearings require most careful study and analysis 
to determine the most suitable lubricant. 

7—They possess greater certainty of operation, because 
if properly housed there is nothing to get out of order, 
there is no oil film to be built up and occasional neglect will 
not tie up the operation of the whole machine. 


Nothing so far has been said about the different 
types of anti-friction bearings available at the present 
time. It is not the purpose of this paper to compare 
their advantages and disadvantages. 

For most applications ball and roller bearings are 
equally suitable. When heavy loads must be carried in 
a limited space, the greater capacity of roller bearings, 
size for size, makes them preferable. This is also true 
where severe conditions of shock and vibration exist. 
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Where loads are light, operating conditions smooth, and 
speeds of several thousand r.p.m. are encountered, ball 
bearings are generally given preference. 

To better illustrate the various characteristics, a few 
typical applications will be mentioned. Because the 
speaker is familiar with one type of roller bearing, 
these examples will be more or less limited to that type. 
It so happens that the application of anti-friction bear- 
ings to material handling equipment has been particu- 
larly rapid and among these some belt conveyor instal- 
lations deserve mention. Such an installation with its 
multitude of bearings is improved in many ways by 
the application of anti-friction bearings. Everyone of 
the features of anti-friction bearings enumerated above 
is used to the best advantage. 

The number of conveyor installations in operation 
today has made it possible to conduct extensive and 
conclusive tests which have brought forth valuable in- 
formation on power consumption of both plain bearing 
equipment and anti-friction bearing equipment. These 
results were obtained by measuring the power input 
into the driving motor, also the belt speed and weight 
of material carried by the belt per hour. After reduc- 
ing all test data to a common basis for purposes of 
comparison, it was shown that a saving in. power of 
from 40 to 50 per cent is obtainable under average 
service conditions by the use of Hyatt roller bearings. 

With a belt conveyor such a saving does not merely 
mean so many hp.- or kw.-hours. It also means less 


tension on the belt, a lesser number of plies, a smaller 
motor and controlling apparatus, and naturally, less 
The latter is particularly due to the 


wear and tear. 
reduced starting effort. 

There are two conveyor installations which represent 
the most advanced practice in this field. 

The first is the Colonial conveyor system of the H. C. 
Frick Coke Company which carries coal a distance of 
6 miles underground through a tunnel from the mine 
to a tipple on the Monongahela River. The coal was 
formerly carried by mine cars and locomotives. The 
conveying method is superior to the mine car method 
in offering continuous and uninterrupted service and 
vastly greater output over the existing haulage way in 
the mine. The principal characteristics of this instal- 
lation are as follows: 


Total length of conveyor 5 miles, all below ground except 
at tipple. 

Number of individual conveyors, 20. 

Motive power: Each conveyor is driven by a three phase 
2,200-volt, 875 r.p.m, induction motor of 175 horsepower. 

Reduction gears: Ratio: 875 to 39 r.p.m. (Stepping 
speed down to 39 r.p.m.) 

Belt: 48-in., rubber, 10 ply. 

Belt speed: 550 ft. per minute. 

Idlers: Some 3 pulley, some 5 pulley. 

Idler spacing: 3 feet. 

Weight of coal carried—1,220 tons per hour; 10,000 tons 
per 8-hr. day. 

The second conveyor installation, which is of unusual 
interest, not only because it is equipped with anti-fric- 
tion bearings but because it also represents a radical 
departure from established practice, is the one at the 
Chicago Union Station postoffice. It handles parcel post 
packages which are unloaded from the collecting wagons 
or mail cars onto wide inclined belts on the ground 
floor. The big belts carry the packages to the next 
floor where a first geographical assortment takes place, 
after which they are carried to higher floors wheré a 
final assortment takes place and from where the pack- 
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ages are placed in mail bags and returned to the ground 
floor properly assorted and directed to their final des- 
tination. The general characteristics of this installa- 
tion are as follows: 


Total number of conveyors, 78. 

Total length of conveyors, 33,000 feet. 

Motive power: Individual motor drive, ranging from 5 to 
15 horsepower. 

Width of belts: From 42 to 48 inches. 

Belt speed: 200 ft. per minute. 

Idlers: Single pulley, with through shaft in self-aligning 
housing. 

Idler spacing: 3 feet. 

Weight of parcels carried per day: During the Christmas 
rush there has been handled 5,000 tons per 24-hr. day with- 
out taxing the capacity of the system. 


There are other interesting cases which illustrate the 
favorable attitude of manufacturers towards anti-fric- 
tion bearings and also the present-day practice in the 
different fields. Time is too limited to mention these 
even in the briefest form and therefore only one more 
typical application shall be mentioned, that is, the appli- 
cation of anti-friction bearings to electric motors. 
Bearings are now applied to general purpose motors, 
locomotive motors, railway motors and vehicle motors. 
It is rather surprising that the biggest demand origi- 
nated with the steel mills, where conditions are gen- 
erally considered most severe and unfavorable. 

The motor application represents one of the few in- 
stances in which power saving is of a negligible amount. 
The losses caused by bearing friction in a well-designed, 
plain bearing motor rarely exceed one per cent. Anti- 
friction bearings may reduce this loss to 4 or } per 
cent. This makes the fact stand out clearly that in 
many cases other advantages than power saving are 
sufficient to justify the use of ball or roller bearings. 
In the case of electric motors, the reduced leakage of 
lubricant from the bearings onto the insulation, together 
with less frequent lubricating periods and greatly re- 
duced maintenance charges, make anti-friction bearings 
a paying investment. 

Quite frequently it happens that the bearing problem 
is nothing else but a question of economics, that is, 
lower first cost. This holds true particularly for such 
applications where well-designed plain bearings are 
giving a fairly good account of themselves and where 
there seems to be on the face of it no apparent reason 
for a change to anti-friction bearings. When comput- 
ing, however, all of the items entering into the cost of 
construction, that is, all material and labor it some- 
times leads to the surprising result that an anti-friction 
bearing can be applied at an initial saving in cost. 

When studying bearing friction as such, it is impor- 
tant that the field tests be supplemented by laboratory 
tests where operating conditions are easily controlled 
and where all uncertain and disturbing factors can be 
either controlled or eliminated. 


ACCURATE AND DEPENDABLE TESTS ARE THEN POSSIBLE 


When making comparative laboratory tests, that is, 
when testing plain bearings against anti-friction bear- 
ings, the former invariably have the advantage of being 
tried out under ideal conditions which almost never 
exist in every-day service. They are made to a correct 
fit to start with, are carefully run in, and are per- 
fectly lubricated. Consequently, best results obtained 
with plain bearings are a measure of their best per- 
formance, which is usually far superior to their average 
performance. This discrepancy does not exist with 
anti-friction bearings. 














“Ten Cookie Cutters per Minute 
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By K. H. Crumrine 


How obstacles in the development of a special machine were 
overcome—Cutting irregular pieces from thin aluminum tubing 
—Mechanism based on ordinary pipe-cutter finally successful 


requirement which caused us a lot of worry and 

hard work before it was fulfilled. As a matter 
of fact, the final machine successfully turned out 
twenty-three per minute, and the story of our failures 
and final success may benefit others in the development 
field. The story of the successful machine is often told; 
the story of the failures that led to success also con- 
tains lessons that we should study. 

The biscuit or cookie cutter for which the special 
machine was designed and built is 
shown in Fig. 1, and consists of a 
wire handle upon which pivots the 
cutter section, shown also in perspec- 
tive. This utensil is commonly used 
by housewives and is sold by the chain 
stores in all our cities. In use, the 
dough is spread thin on the board and 
the user, holding the device by the 
handle, rolls the cutter end over end 
from one side of the layer of dough 
to the other, cutting out the biscuits or cookies very 
rapidly and conveniently. 

The cutter had formerly been punched from flat 
material in the shape shown in Fig. 2, then rolled into 
a tube and the ends soldered together, but the manu- 


[T= TITLE of this article is a special machine 























Fig. 1—The complete cookie-cutter 


facturer believed that they could be more economically 
made from tubing. We were therefore asked to provide 
a machine which would cut off the pieces in the shape 
shown in Fig. 1 at the rate of ten pieces per minute. 


The piece is made of aluminum tubing 2 in. in diam- 
eter with a wall thickness of 0.020 in. and the work 
was to be done on a small screw machine with the turret 
and turret slide removed. It was first suggested that 
the tubing be gripped in the usual collet and positioned 

there so that when cut, the 
» two ends of the piece should 

be in the correct relation to 
each other. The tube, in- 
stead of being fed through 





Fig. 2—Development of the cutter surface 


the spindle in the usual manner, was to be fed through 
suitable supports from the right-hand end of the ma- 
chine, and the cutting-off was to be done by a cutting- 
off tool moved back and forth longitudinally by a cam 
and timed with the rotation of the spindle. This 
method, however, was discarded for three reasons. 

First, it was believed that the tubing was so soft as 
to make it impossible to hold and cut it without buck- 
ling; second, due to the very great side clearance neces- 
sary on both sides of the tool, it would be very weak and 
unsatisfactory; and third, even though the method was 
practical, it would still be impossible to produce as 
many as ten pieces per minute by any mechanical 
arrangement that could be suggested. 

It was next suggested that the piece could be cut with 
a device similar to a rolling shear, but with the cutters 
shaped to make the piece as required. Accordingly, 
the arrangement was designed as shown in Fig. 3. 
This device consisted principally of the hardened and 
ground arbor A, whose front end was shaped like the 
end of the piece to be cut, and the cutter B, similarly 
shaped. These were to rotate together and act as a 
shear, thus severing the pipe. 

The arbor A was carried in the adapter C which 
fitted the nose of the spindle of the screw machine, and 
upon the arbor A, between a shoulder on the arbor and 
the adapter C, was mounted a gear D, meshing with 
and driving a gear E. This gear FE caused the shaft F’, 
upon which the cutter B was carried, to rotate in time 
with the arbor A. The cutter carrying shaft F was 
mounted in the bracket G, which was fastened to the 
regular cut-off slide of the machine. The cut-off slide 
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was operated by the usual lever which served to advance 
and return the cutter to and from its working position. 
In operation, the tubing was fed through the two 
brackets, which were mounted on the bed of the ma- 
chine, and slipped over the end of the arbor A. The 
cutter was then brought to the working position by 
means of the cross slide lever and the piece sheared off. 
Inasmuch as the walls of the tube were very thin, the 
required movement of the cross slide carrying the cutter 
was not sufficient to disengage the teeth of the two 
gears D and E and these gears were cut with very 
coarse pitch teeth, so that the in-and-out movement in- 
volved in cutting the piece was not sufficient to appre- 
ciably affect the timing of the cutters. 

The part J keyed to and sliding upon the arbor A, 
served both as a positioner and an ejector for the 
finished pieces. When in the position shown on the 
drawing, it served to position the tube whose end was 
shaped from the previous cut, so that when the succeed- 
ing cut was made, the ends of the finished piece bore 
the correct relation to 
each other. When 
actuated by the yoke 
lever J it acted as an 
ejector to push the 
finished piece off the 
arbor. This arrange- 
ment actually cut the 
piece and was operated 
with some degree of 
success, but it was 
found that it embodied 
certain inherent de- 









fects which must be i 
eliminated before the rt 
device was a complete 


success. 

The first of these 
defects was that it was 
extremely difficult to 
make the contour of 
the end of the arbor A 
and the cutter B ex- 
actly alike and it was 
essential that they be 
alike to cut cleanly so 
thin and malleable a 
material as this alumi- 
num tubing. The sec- 
ond difficulty was that of correctly setting the cutter in 
relation to the end of the arbor, both longitudinally 
and in time as regarded rotation. It will be noted that 
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Fig. 4—How the edge of the successful cutter was 
machined 


to facilitate this setting, the cutter shaft was arranged 
so that the cutter could be adjusted longitudinally but 
that it was not practical in this arrangement to key 
the cutter to the shaft, due to the impossibility of 
making the several parts accurately enough so that the 


Fig. 3—The unsuccessful shearing device 
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arbor end and the cutter would be perfectly syn- 
chronized. The third and, perhaps, the prohibitive diffi- 
culty was that, while a perfect piece could be cut off, 
the end of the tube just off the end of the arbor was 
crushed or swaged to such an extent that it could not 






24 Deg. between each 
setting of cutter... 












Fig. 6—Development of the cutting edge 


again be slipped upon the arbor to make the succeed- 
ing piece. Several remedies were tried to overcome 
this. First the piece shown at K was attached to the 
end of the arbor A. 
The large diameter of 
this piece was the same 
as the diameter of the 
arbor A and it was in- 
tended that as the tube 
was withdrawn over 
this part that it would 
be swaged out again to 
its normal diameter, 
but this did not prove 
successful as the mate- 
rial was too elastic and 
did not open out suffi- 
ciently to easily slip 
upon the arbor. Next 
a similar piece was 
made, but with a longer 
large diameter, and 
teeth were cut upon it. 
This was intended to 
act as an expander and 
as a reamer, and while 
it was more or less suc- 
seccful, it was found to 
be very tiring to the 
operator and the rate 
of ten pieces per minute 
could not be maintained. 

The arrangement which was finally successful was 
similar in general design, but instead of using the prin- 
ciple of the shear, the principle of the ordinary pipe 
cutter was employed. The arbor is similar to A, Fig. 3, 
but somewhat longer and with a straight bevel. The 
cutter was similar to B but with the blade part shaped 
like a pipe cutter, Fig. 4, instead of a shear. In opera- 
tion, the tube is positioned on the arbor and the spindle 
started. The cutter is then quickly advanced and forced 
into the tube, cutting off the piece. The cutter does not 
at any time actually come into contact with the arbor, 
a stop being set so it cannot approach closer than 0.002 
in. Nevertheless, the piece is either entirely severed 
or so nearly so that when the tube is pulled out of the 
way, it easily breaks off leaving no appreciable burr 
whatever. In fact, the finish obtained from this type 
of cutter is so satisfactory that no additional operation 
other than the usual buffing, after flaring and plating, 
is required. 
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Other advantages were also gained [| 
from this method. First, and perhaps 
the most important, is the extreme 
rapidity of operation. Second, al- 
though the two ends of the finished 
piece are to be symmetrical, an error 
of one or two degrees on the circum- 
ference does no harm, hence, it is 
entirely practical to make the cutter 
sufficiently accurate that it can be 
keyed to its shaft and with only a 
longitudinal adjustment to make the 
piece the correct length. Third, since 
the working part of the cutter comes 
into contact with no metal except the 
soft aluminum tubing, the life of the 
cutter is almost indefinite. Fourth, 
no chips whatever are made and there 
is no waste except the two crop ends 
of the tube. 

Notwithstanding the extreme rapid- 
ity of operation, it is necessary to 
start and stop the spindle of the ma- 
chine for each piece. To facilitate 
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this, a double direct cone clutch is in- 
corporated in the headstock of the 
machine, as shown in Fig. 5. The 
pulley shown at L serves as a driver and the one shown 
at M is anchored and serves as a brake. The clutch is 
operated by the lever N, located conveniently to the 
operator’s working position. The sequence of the opera- 


tor’s movements, starting with the spindle at rest, are. 


as follows: 

With the right hand slip the tube on the arbor and 
position it. Then with the right hand start the spindle, 
using lever N. With the left-hand, using lever O, bring 
the cutter up to the work and sever the piece. Then 
with the right-hand, using lever N, disengage the clutch 
and apply the brake. Withdraw the tube, using the 
right hand, and with lever J eject the finished piece. 

Making the cutter itself was the most interesting and 
difficult part of the whole job, and to do this, it was 
first necessary to determine the contour of the piece. 
As shown in Fig. 2, the width of the piece at its widest 
and narrowest part was given and the total circumfer- 
ence was easily determined. Therefore, the distance 
A-B and C-D were readily computed and by joining the 
points E and F with two symmetrical curves tangent at 
G, the contour of the entire piece was developed. The 
cutter was made of a suitable non-changing, oil tem- 
pering steel, first bored and turned on a lathe, then 
mounted on an arbor on the milling machine index 
centers for milling the contour of the cutting edge. 

It was decided that successive cuts taken 24 degrees 
apart would give sufficient accuracy and it was only 
necessary to determine just how much to move the 
cutter longitudinally for each successive cut to get the 
correct form. The method of determining this is shown 
at H, Fig. 2. The distance from C to D being known, 
a circle of this diameter was laid out and 90 deg. of 
this divided into eighteen angles of 5 deg. each as 
shown. It was then only necessary to compute by 
simple trigonometry, the distance from the line J-J to 
the points on the circle representing the 5 deg. divi- 
sions. In reality these distances are the sines of the 
angles 5, 10, 15 deg., etc., and are found by multiplying 
the natural sines found in a table of sines and co-sines 
by the radius J-J. The result of this computation is 





Fig. 5—The machine as finally built 


shown in Fig. 6 and, since four similar and four reverse 
curves comprise the total circumference of the cutter, 
this layout for one-eighth of the circumference serves 
for all. 

To prevent mistakes and confusion on the part of the 
milling machine operator who milled the cutter, and 
to make it unnecessary for him to do any figuring, a 
table was made, which: showed the exact figure on the 
longitudinal table dial to which he should bring the 
milling machine table for each successive 24-deg. cut. 
The table gave the readings for 72 positions or one- 
half the circumference of the cutter. 

The shape of the cutting edge is shown in Fig. 4, and 
the milling was done with a special end mill A. One side 
was milled complete, then the cutter was reversed, 
positioned and the other side milled. An interesting 
feature of this milling operation was an error which 
developed as the work progressed, for although the fig- 
ures shown on the chart were theoretically correct, it 
appeared that when working on both sides of the cut- 
ting edge in order to produce an edge of uniform thick- 
ness throughout the entire circle, the cutting would 
have to be done with an imaginary cutter of no diam- 
eter. Since our milling cutter was } in. in diameter at 
its largest part, we found as we approached the point of 
tangency G, Fig. 2, that the mill, while cutting to the 
correct point on its center line, was digging into the 
slope above it to such an extent that when we reached 
the point G, the cutting edge was approximately 0.030 
in. thinner than it was at points EF and F. As this dig- 
ging in was most pronounced on the steepest part of 
the slope and gradually decreased as we approached the 
points E and F, it was found necessary to revise the 
chart. 

After milling, the cutting edge was smoothed up with 
diesinker’s files and hardened. The hole was then 
ground, after which it was found necessary to true off 
the high spots on the cutting edge, which operation, 
of course, dulled it at these points. Finally, the cutting 
edge was very carefully touched up on a small, shaped 
wheel by hand, and stoned to a sharp edge. 
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European Engineering 
Standards Issued in 1923 


OPIES of the following mechanical engineering 

standards, issued during 1923 by the European 
Standardizing bodies, have been received by the Ameri- 
can Engineering Standards Committee. Copies of these 
standards can be furnished at a nominal charge, or the 
copies on file may be consulted at the offices of the 
American Engineering Standards Committee. 


Austria. Austrian Standards Committee for Industry and 
Trade (Oesterreichischer Normenausschuss for In- 
dustrie und Gewerbe). 

Fastenings 
Onig. M5001, M5002, M5003, M5004 and M5005. Five 
standard sheets dealing with metric bolts and nuts. 
M5201, M5202, M5203 and M5204. Four sheets 
giving standard Whitworth bolts and nuts. 
Shafting 
Onig. M6405 and M6406. Two sheets giving standards 
for bearing supports. 

Germany. Standards Committee of German Industry (Nor- 

menausschuss der Deutschen Industrie). 
Shafting 
The German Standards Committee has issued a booklet 
(Din Buch 6) containing standards dealing with me- 
chanical power transmission and shafting. In this 
book may be found information with regard to cou- 
plings, bearing supports, pulleys anchorage, gaging 
and tolerances in mechanical power transmission, 
machinery, and several tables containing data of 
interest for those who calculate power transmission 
installations. 
Fastenings 
Din. 92 standards for cotter pins. 123: sheets 2, 3, 4 


and 5, giving data on rivets for boilers. 124: sheets - 


2, 3 and 4, dealing with rivets for steel buildings. 
125, 126, 134 and 433 giving several standards for 
washers. 188, 261, 404, 410 to 415, 420 to 422, 558, 
563, 564, 572 and 579: seventeen standard sheets 
containing new standards referring to Whitworth 
and metric bolts, screws and nuts. 223 to 225 giving 
standards for die plates and die stocks. 244 is a 
pamphlet of 24 pages giving tolerance data for 
standard threads, including metric and Whitworth 
thread and specifications for the accuracy of thread 
gages. 270 giving standards for keys used in turbo- 
pumps. 301: sheets 1, 2 and 3, 302: sheets 2, 3, 4 


and 5, 303: sheets 2, 3, 4 and 5 giving standard 
rivets with countersunk and semicountersunk heads. 
Tools 


Din. 320, 321, 345, 346, giving standards for center 
drills with clearance tip, morse-taper and twist drills 
of high speed steel. 358 to 360 giving standards for 
taps of tool steel for Whitworth and metric threads 
and Whitworth pipe thread. 571 giving standards 
for wood screws. 


Ball Bearings 
Din. 612 to 614, 622 to 624 giving standard ball bear- 


ings. 

Before the war, at least 90 per cent of the ball bear- 
ings produced by the United States, Germany, Sweden 
and Great Britain were already made to dimensions 
.that are standard internationally, without any formal 
organization, but only through ordinary commercial and 
engineering intercourse. 


INTERCHANGE OF IDEAS 


After the war, there developed considerable inter- 
change of information and suggestions on the subject 
of extending international agreement. 

The first international ball bearing conference was 
held in Zurich July 9, 1923. The recommendations of 
the conference which include proposals for outside 
diameters, widths of single row annular bearings, cor- 
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ner radii, tolerances and widths of double row annular 
ball bearings, were formulated so as to complete the 
international series. Most of the proposed additions 
reiate to the larger sizes. 

These recommendations are. now before the various 
national bodies for final action. 


Holland. General Committee for Standardization in the 
Netherlands (Hoofdcommissie voor de Normalisatie 
in Nederland). 

Fastenings 
N. 141 to 146, 157 to 159 giving data on screws with 
Whitworth and metric threads, cylindrical, spherical 
and conical countersunk heads, and with saw notches. 
161, 162 giving standards for shafting keys. 
Mill Gearing 
N. 76 giving data on construction and material of 
solid and split pulleys and center bushings for split 
pulleys. 

Russia. In a bulletin of the Russian Standards Committee 
standards are given for screws, bolts and washers 
(metric screw threads throughout). 


Sweden. Standards Committee of Swedish Industry 
(Svenska Industriens Standardiserings Kommis- 
sion). 

Fastenings 


Seventeen standard sheets all giving standards for 
bolts, nuts, screws and keys (metric and Whit- 
worth). 

Switzerland. Swiss Standards Committee (Schweizerische 
Normalien Vereinigung). 

VSM. Eighty three standard sheets containing stand- 
ards for screws and screw threads, bolts, nuts, 
washers plain or spit. (Whitworth and metric 
system). 
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Questions Concerning Rejection 


of Machine Screw Parts 
By J. MADDEN 


HAVE long been a purchaser of machine screw parts 

and at times I have been fairly well up against it 
to determine just how much I should spend in inspect- 
ing the parts I have received. If I do no inspecting, 
the cost of the parts is what I pay the manufacturer 
plus freight and handling in my shop. If I inspect 100 
per cent of the parts received, I have added appreciably 
to their cost. 

Some of the parts I buy are so unimportant in their 
function that I inspect only about 1 per cent of them. 
Others are somewhat more important and I inspect 25 
per cent. Then I use one or two parts of which I will 
not allow a single one to enter my product without com- 
plete inspection. 

At times I am at a loss to know just how many rejec- 
tions I should allow without returning the entire lot 
of parts to the man who made them. Perhaps I have 
been somewhat lax in scrapping defective parts and 
saying nothing about it, or at times asking for credit 
on my account. 

All this experience has led me to wonder what is 
the general practice and I should indeed be indebted 
to any of your readers who can give me some definite 
answers on 

1. The percentage of rejections considered necessary 
to warrant the return of defective material to the manu- 
facturer. 

2. Whether a random inspection is sufficient to deter- 
mine the percentage of rejections. 

3. What maximum percentage of rejections should be 
allowed without rejecting the entire lot. 
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Reducing Labor Turnover by Promotion 


By K. H. Condit 


Editor, American Machinist 


Seventh article in the Gilbreth series describes a personnel 
policy — Doing away with blind-alley jobs — Helping 
the employee to reach the highest position he can hold 


AVE YOU a personnel policy? The form of 
H esi implies that you are an employer 
of labor, either as an owner of a plant or the 
responsible executive official. If you do not happen to 
hold either of those positions, the question might 
be put this way: Is there a personnel policy in the 
plant where you are employed? In either case, the in- 
tention is to make you think about personnel problems. 
It is coming to be quite generally recognized that 
every job holder has constantly with him the fear that 
he may lose his job. If he is 
single and independent it may 
not worry him very much, but 
if he is the head of a family, 
and particularly if he has 
reached middle age or passed 
it, it may have an effect upon 
his actions out of all propor- 
tion to its importance. Most 
men would do very much 
better work than they do if 
this fear could be eliminated. 
Any plan, therefore, that will 
operate to reduce this handi- 
cap is well worth considera- 
tion both by the employer and 
by the employee. The employ- 
ment plan that will be dis- 
cussed here is the one used 
by Frank B. Gilbreth, Inc., 
and really amounts to a whole 
personnel policy. It has been 
introduced in many plants 
and has endured successfully. 
Mr. Gilbreth calls it the 
Three Position Plan of Pro- 
motion. 
Many and elaborate plans 
for selecting desirable work- 
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after a few months of work, leaving only a nucleus of 
seasoned old timers to become really acquainted with 
one another and with the men higher up, there is little 
chance of building up a substantial esprit de corps. 
Just the opposite conditions exists, however, in the 
plant where every man is confident that he will eventu- 
ally be promoted to the most responsible position that he 
is capable of holding. 

According to the idea underlying the three position 
plan of promotion, each man holds down three jobs at 
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ers from the many applicants 
that present themselves at the 
employment manager’s door 
have been devised, and some 
of them have been successful. Much of the work 
involved in the operation of such plans, however, could 
be dispensed with if turnover in the ranks of employees 
could be reduced. In other words, if fewer men left 
because of dissatisfaction or some other reason, fewer 
would have to be taken on, and a smaller force could 
take care of the employment service. There is also 
the morale of the plant to be considered. Where a 
large proportion of the workers drift to other jobs 








Fig. 29—Individual fortune record 


the same time. This may sound paradoxical, but is 
easily explained. The lowest of the three positions 
in which he is interested is the one from which he has 
recently been promoted. It is part of his duty to keep 
in touch with his successor to be sure that he under- 
stands fully all the details of the job. In the second 


position, the one he is actually occupying, he is respon- 
sible for the duties connected with that position, and 
at the same time acts as a teacher for the man who is 
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to succeed him when promotion comes his way. The 
third and highest of the three positions is the one to 
which he will be promoted when he has progressed to 
the proper point in knowledge and ability. He is under 
instruction by the man occuping the higher position to 
prepare himself for it. 

To make such a scheme work successfully, it is 
obviously necessary that each job be carefully analyzed 
before the plan is put into effect. This functionaliza- 
tion of jobs is a part of the Gilbreth plan of manage- 
ment, and there is nothing very mysterious about it to 
anyone who is in complete sympathy with the object of 
the plan and who undertakes to accomplish it. The 
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Fig. 30—Present duty form 


whole scheme should be under the direction of a com- 
petent executive. In a small plant he may be able to 
handle all details himself. If the plant is larger, he 
may require a number of assistants. It will be part 
of his duty to keep in touch with every man working 
under the system to make sure that he is doing his part 
and that he is receiving a square deal. 

One of the valuable byproducts of the three position 
promotion plan is the prevention of stagnation by the 
elimination of the blind alley job. This kind of job 
and the man holding it should not be confused with 
the kind of job held by a man who does not wish to 
assume any more responsibility. By blind alley job I 
mean the kind in which a man with greater capabilities 
can get sidetracked without the possibility of further 
promotion. It is a stifler of ambition and a breeder of 
discontent. The man who has reached the highest 
position he is capable of holding is not in a blind alley. 
In the very great majority of cases he stops there because 
he does not wish to rise any higher. He likes his work 
and is satisfied with his pay. In the end he usually 
settles down to become an expert in that particular job 
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and a valuable fixture in the organization. If, as 
happens once in a great while, another man comes up 


through the promotion plan to the same position and 


decides to go no farther, it may be necessary to transfer 
one or the other to another organization. 

It should be obvious that a plant where promotion 
works according to a well planned scheme is in reality 
a sort of continuation school in which the man is con- 
stantly being trained for better things. One of the 
natural results of such training is that more good men 
are made ready for the higher positions than there are 
positions open for them. It becomes necessary, then, to 
graduate them from this school to other jobs. Experi- 
ence has shown that almost invariably such men secure 
better paid positions with other companies than they 
held with the old one. The loss of men of this caliber 
is not desirable, but certainly it is better for the com- 
pany to lose such men, who will always be enthusiastic 
friends, than to have them sidetracked in lower posi- 
tions where they cannot but become discontented. 

The plant running on the three position promotion 
plan being a sort of school, it becomes necessary to 
have some form of record to keep charge of the progress 
of its students. First of all, there must be a complete 
and carefully worked out chart showing every position 
in the organization and the quickest lines of promotion 
from one to the next. Such charts do not lend them- 
selves to generalization, and consequently, no attempt is 
made to reproduce one here. The record of each man 
kept by the man in charge of the promotion plan is 
known as an individual fortune sheet. These sheets 
are laid out either on a yearly or five-yearly basis, or 
both, depending on the local conditions. 


GETTING THE MAN STARTED UPWARD 


When a man is ready to enter upon the three posi- 
tion promotion plan, the man in charge of it has a 
heart-to-heart talk with him to find out what are his 
capabilities and what his ambitions, and to explain 
clearly to him the possibilities ahead and what he must 
do to make the most of them. Based on previous 
experience, a green line is laid out on the chart to indi- 
cate how the new man can be expected to advance in 
the organization. His actual progress will be plotted 
as a red line, and every few weeks the head of the 
promotion plan will talk things over with him and try 
to find out why he is falling behind the green line, if 
such should be the case. If it turns out that he is not 
fitted for the line of promotion upon which he has 
started, he should immediately be shifted to some other 
line more suited to his ability. If he is handicapped by 
a poor education or lack of experience, suitable books 
for him to read to overcome the deficiencies are indi- 
cated. There is a place for them on the form, as will 
be seen by referring to Fig. 29. At the same time, the 
form shown in Fig. 30, and known as the present duty 
form, is filled out in duplicate and the copy given to the 
worker as a reminder of what he must do to realize his 
ambitions. 

As a result of these conferences, a man soon realizes 
that it is very much to his advantage to co-operate to 
the fullest extent with the promotion man, and he holds 
back no information that will be of use in putting him 
in the best possible place he can fill. Another very 
valuable result of the full understanding of the three 
position promotion plan by the workman is that he is 
constantly on the lookout for someone to succeed him in 
his present duties, for he realizes that no promotion is 
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possible for him until there is someone ready to take his 
place. As it is the policy to promote men in the organi- 
zation, he will naturally look over his fellow workers 
first. If he can find no one there, he will canvass his 
friends on the outside until he finds one that he is will- 
ing to recommend for employment. In the great 
majority of cases the man he brings in from the outside 
will be a real acquisition. The advantage to the com- 
pany in having such a type of applicant always ready 
to be called upon, particularly in emergencies, is 
obvious. 


KEEPING MESSENGERS INTERESTED 


A description of the way the messenger boy problem 
is handled under the three position promotion plan 
will probably give as good an idea of the way the plan 
works as any that could be cited. The messengers are 
under the control of the head messenger. It is up to 
him to keep them in order. If he fails, he is not ready 
for promotion. The messengers have a half-hour meet- 
ing once each week at a specified time, and at that 
meeting former messengers who now hold more respon- 
sible positions in the various departments of the plant 
tell the boys of the kind of work they are doing in their 
respective departments and how they managed to climb 
to their present positions. The best time for a former 
messenger to come back for his talk with the present 
incumbents is just after he has been promoted. At 
such a time he is full of enthusiasm for the company, 
for his job and for the plan which enabled him to get 
it. With each promotion, however, the former messen- 
ger comes back to the weekly meetings less often. The 
gap between him and the beginner is widening and the 
distance between them looks very large to the man at 
the bottom. 

In addition to the ordinary duties of the messenger 
boy, each of these messengers has a definite job of his 
own, usually some form of inspection. It may be an 
inspection for unnecessary lights left on, or for aisles 
that are blocked contrary to rules, or for some other 
matter that is usually considered to be the job of the 
foreman or the superintendent, or even a higher official 
to inspect and keep track of. Here is a case in point: 
In a certain plant the insurance regulations call for a 
space of 18 in. between the sprinkler pipe and the boxed 
goods piled up in the store room. The superintendent 
planned to keep an eye on this point himself, but he 
had so many other things to do that it seldom occurred 
to him, and when it did he was usually in some other 
part of the plant. After one or two complaints from 
insurance inspectors, the job of performing this inspec- 
tion was turned over to a messenger. The boy looked 
at those boxes every day. He didn’t dare not to, and 
there never was any more trouble on that score. Inci- 
dentally, the messenger felt that he was an important 
man in the organization, and he reacted accordingly. 

In many departments there may be beginners who 
have not yet advanced to the stage where they can be 
put under the three position promotion plan. They are 
permitted to act as volunteer helpers on their own time 
to the men performing various jobs in which they may 
be interested. When they learn enough to be of some 
use, the man whom they have been helping reports the 
fact to the head of the promotion system, and they are 
then entered in the usual way. 

One way to shorten the line of promotion from a 
lower to a higher position is to try to fill the position 
of the higher man while he is on his vacation. Under 
such circumstances, the temporary occupant of the posi- 
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tion will work his head off to show results, and often 
does a better job than the man he is replacing tem- 
porarily. This does not happen often in a department, 
for everybody is on his toes all the time for fear he will 
be shown up when he goes on his vacation. 

In conclusion, it may be interesting to quote some 
of the achievements under the three position promotion 
plan, as included in the paper on the plan by Mr. Gil- 
breth printed in the annals of the Acadamy of Political 
and Social Science for May, 1916. In one plant a 
mechanic became a night superintendent in four years. 
In another a foreman became superintendent in two 
years, an office boy became assistant to the purchasing 
agent in three years, an apprentice became foreman in 
three and one-half years, a laborer became superin- 
tendent in nine years. Doesn’t it sound worth trying? 





Sales Quotas and Contests in Foreign 
Markets 


By JAMES S. MARTIN 
Foreign Publicity Manager, Remington Typewriter Co. 

Several important changes, most of them inter-related, 
have come over business since the beginning of the 
twentieth century. There are still some sizable manu- 
facturers who hesitate only very slightly—or not at all 
—about digging into their pockets when someone shows 
them any plausible means of increasing volume of sales. 
The most successful businesses nowadays, however, are 
conducted on the basis of profits. The job is not to 
expand sales indefinitely—often even beyond the point 
of justifiable production cost and sales expense into the 
area of diminishing returns, but to sell where and how 
we can do that best with a view to obtaining a maximum 
profit through a period of years on the basis of reason- 
able production costs and justifiable selling expense, all 
this calculated with careful regard go the general finan- 
cial condition and policy of the manufacturer concerned. 

Thus, quotas were, not so long ago, a bugbear and 
abomination, because they were for the most part clever 
guesses, “rough estimates,” which nevertheless became 
obnoxious demands when they were clamped on to the 
sales managers and salesmen. Now, quotas, like bud- 
gets, prognostications, and most other factors of busi- 
ness administration, have become what is called “scien- 
tific.” I mean no disparagement. I mean that now, in 
the setting of quotas, every bit of available information, 
both in the house and in the field, is weighed carefully 
and woven into the fabric. The quotas we make are not 
like the early quotas, beyond human reach—or immedi- 
ately put beyond human reach if anybody managed to 
obtain his quota. Our quotas are meant to be obtained. 
The scientific quota is not a goad applied to the sales 
manager and his men, but a safety gage applied to the 
factory and the distribution mechanism. The sales force 
that is given a clear understanding of this fact, and the 
proper training and equipment, “eats up” its quotas 
cheerfully and goes after bonuses and rewards. The 
budgets for production costs and selling expense are 
built up along with the quota. They are all inter- 
dependent. If the quotas are obtained and exceeded, it 
is more than likely that the goods sold in excess of the 
quota have been produced and sold at a minimum cost 
and a maximum profit. It is, therefore, entirely in 
order to pay the sales force that brought in the excess- 
of-quota business some form of bonus. 


An excerpt from a speech delivered at the Export Manager’s 
Meeting, New York, March 18. 
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How to Borrow Money 
By CLINTON E. Woops 


Industrial Engineer, Philadelphia, Pa. 

HERE are just. three things that primarily tie 

money up in a manufacturing business, viz.: plant 
—ijnventory—accounts receivable. Plant investment is 
fixed or permanent. Inventory and accounts receivable 
are flexible. In these two latter lie the danger to suc- 
cessful administration, as it is this very flexibility that 
piles up inventory instead of cash for dividends and 
grants credits that cause borrowings to be made often 
beyond the earning power of a business. 

It has been stated that 60 per cent of the manufac- 
turing concerns in this country fail sooner or later. 

It is reported as a result of income tax returns 
that out of 350,000 manufacturing concerns in the 
United States less than 50 per cent pay a dividend. 

It has been indicated that not more than 20,000 
manufacturing concerns in this country know their 
actual costs. 

It is safe to say that over-investment in inventory 
and over-expansion of credits, necessitating an over- 
borrowing of money, are the principal causes for the 
figures quoted above, and that there is but one way to 
improve such conditions as these figures reflect. That 
is for banker and manufacturer to jointly establish a 
policy that will relate capital and turn-over in such a 
way as to avoid the dangers incident to any one of the 
three conditions. 

Expressed in another way, market opportunity often 
leads manufacturing concerns into operations not 
protected by sufficient capital, and the fatality of 
attempting to do too large a business on insufficient 
capital is known only too well to both the banker and 
manufacturer. 9 

If the number of concerns operating with insufficient 
capital were known today, the percentage would be 
amazingly large. What is meant by “insufficient cap- 
ital” is illustrated in the following summarized 
statement. 

The writer was recently called on to make an exam- 
ination of an automobile industry. It is an established 
fact that the working investment (which does not 
include plant) of industrials of this character can be 
turned over only about 1.6 times per annum, yet the 
concern in question was trying to do a $16,000,000 
business on a capital of about $6,000,000, whereas they 
should have had not less than $10,000,000. It resulted 
in a receivership because of ultimate bank loans amount- 
ing to over three millions of dollars. Had the company 
been dominated by a policy that kept it close to a 
$10,000,000 turn-over, or had it obtained a permanent 
capital of $10,000,000, it would never have gotten into 
financial trouble. 

Again over-investment in plant is perhaps one of 
the greatest evils that many companies have to deal 
with at the present time. This over-investment is often 
the result of unbalanced producing conditions. 


WORKING MACHINE TOOLS OVERTIME 


To illustrate this, I had occasion to investigate a 
business which had an investment of about $800,000 
and was doing an annual business of about $900,000. 
In this plant some of the departments and machine tools 
were worked overtime on night shifts, in order to get 
their operations done in the same proportion that other 
departments did theirs in a regular day in a regular 
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day shift. To balance up the departments so as to have 
a uniform output in one shift required an investment of 
$69,000 for new machinery, and by the purchase of this 
the output was increased from $900,000 to $1,500,000 
per annum on a one-shift basis. In other words, a 
$69,000 increase in capital investment produced an out- 
put 66 per cent greater than was produced before; the 
over-investment, in its unbalanced condition, being 
about $275,000. Such a survey as this is necessary in 
many plants in order to determine whether additional 
capital is needed to balance up the plant, as well as to 
reduce loans and other indebtedness to a normal condi- 
tion, or again to provide for a permanent increase in 
accounts receivable. 





Small Garages as a Machine Tool Market 
: By R. E. MARKS 


It would be interesting to know as a matter of 
curiosity, how many garages are scattered over the 
landscape of the United States of America. Some 
enthusiasts would probably consider such a list as of 
great value to the builders of machine tools and makers 
of taps, drills, reamers, etc. But it’s a safe bet that 
at least half the garage owners never have and never 
will buy a new machine tool. 

It has been my privilege to visit hundreds of garages 
from Maine to California and from Montana to Mexico, 
not forgetting the Florida peninsula. Little towns with 
a dozen houses will boast of two garages whether they 
be in Arizona or South Carolina. And the collection 
of antiquated machines, usually a lathe and drill press, 
would bring joy to the heart of Mr. Thwing, if their 
pedigrees could be established. 

Just as an example of small garage equipment let 
me mention one in Florida which I saw recently. There 
was a drill press of unknown make and vintage, a small 
lathe of similar kind, a shaper whose newness can be 
judged by the name of Hendey, Walcottville, Conn., and 
a lathe which our good friend McCabe bought from 
Noah when he first landed the Ark and needed a few 
shekels, or whatever it was, for cigarettes. You can 
figure out for yourself how long the McCabe name plate 
had adorned that lathe. 

The case for small tools is not much better. I 
suppose a new drill or tap or special reamer must occa- 
sionally be bought. But the man who can find them 
without a search warrant, judging by the usual work 
bench, deserves a leather medal. 

I can imagine selling pistons, piston pins, piston 
rings, etc., to even small garages. But if I were offered 
a job selling them machinery of any kind, or even small 
tools, I’d want about 110 per cent and expenses. Most 
of these small garages seem to be equipped with ma- 
chines that ought to be decorating the inside of a 
cupola. As a market for new machines, or even rebuilt 
second-hand ones, the outlook isn’t at all cheerful. 


<i 
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The factory manager was disturbed by a noisy line 
shaft under his office. So he asked the plant engineer 
to have it fixed to run quietly. The plant engineer sug- 
gested putting in ball bearing hangers. His assistant 
thought it would be more in order to balance the pulleys 
on the line shaft—and it was. Plain bearings take 
more power than ball bearings but they don’t make a 
line shaft noisy. 
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What the Foreign Market Holds 


For Americans 


By Julius Klein 


Director of the Bureau of Foreign and Domestic Commerce 


Possibilities for the steady exporter and the markets 
open to him—Selling quality rather than price—How 
the Department of Commerce helps the manufacturer 


nation which is so proud of its ability to sell 

quality as is the United States should become almost 
panic-stricken when faced in foreign markets with com- 
petition from rivals whose chief selling argument cen- 
ters upon depreciated currency prices. 

The average manufacturer in the United States does 
not fear the domestic competitor who endeavors to un- 
dersell him with an inferior imitation; he has abso- 
lute confidence in his 


[: IS sometimes surprising that the exporters of a 


Figures just released by the Department of Com- 
merce show that American exports for the eight months 
ending March 1, 1924, amounted to almost $3,000,000,- 
000. The only time in our entire history when this 
total was exceeded for a similar period was in the in- 
flated boom-price years at the close of the war. And 
no observer would consider this period. 

American goods are being sold in increasing quanti- 
ties today in practically every market of the world 

on dollar prices at much 





higher figures than simi- 





ability to sell a good 
article at a fair price. 
But when it comes to for- 
eign trade it is not always 
remembered that export- 
ing is simply “long-dis- 
tance selling,” and that 
the same principles which 
control in domestic selling 
apply, in almost all cases, 
with equal force in ex- 
porting. 

Recently some Ameri- 
can manufacturers have 
been prone to eliminate 
certain countries from 
their sales programs be- 
cause the moneys of those 
countries are fluctuating 
around levels far below 


more as are sent in. 
of your investigation. 





ANY manufacturers in this country are 
developing a steady lucrative export 
business and are finding it a most satisfactory 
complement to their domestic trade. 
haps there is no better way of learning the 
details about exporting than through the 
Bureau of Foreign and Domestic Commerce 
and certainly there is no better authority on 
foreign trade than Dr. Julius Klein, who, in 
this article advocates steady exporting, selling 
on the basis of quality rather than price, and 
the development of markets for your product 
in every part of the world. The Bureau, of | 
which Dr. Klein is chief, receives more than | 
4,700 inquiries a day from American manu-_ | 
facturers and can still take care of as many 
Foreign trade is worthy 


lar products from foreign 
countries, and in my 
opinion this is because 
American manufacturers 
in many instances have 
seen the advantage of 
selling quality and not 
price. Just as soon as a 
manufacturer attempts to 
sell price he puts himself 
in competition with the 
first rival who can pro- 
duce an imitation substi- 
tute at a lower figure; he 
lets his competitor estab- 
lish his selling price. But 
he who sells quality auto- 
matically eliminates ail 
competition that is not of 
the same grade; he teaches 


Per- 














their pre-war dollar value. 





This was enough to 

frighten them off; they did not take the trouble to 
investigate fully the actual statistics of the trade in- 
volved, which indicate, in many instances, that the 
sales of good American merchandise in some of these 
countries are large and growing. 

A prominent manufacturer who has just “discov- 
ered” the export field is finding a big market for a 
high-priced article in Italy and France. An exporter 
of a highly specialized office appliance stated the other 
day that he had sold more goods in Germany recently 
than he had sold in all other European countries com- 
bined, and his European business is about 75 per cent 
of his total export business and runs into a very con- 
siderable figure. 





Address before the Export Managers’ Club of New York, Tues- 
9 


day evening, March 18, 192 


his customers to appre- 
ciate quality when they find it and to look for his trade- 
mark as a guaranty of quality. Of course, this is the 
most difficult form of selling. 

On the other hand, cut-price exporting is compava- 
tively simple. As a rule, it requires nothing more 
of the foreign buyer prospect than a knowledge of 
elementary arithmetic and an easy conscience. But it 
is well to remember that in such cases it is the price 
that is being sold, not the merchandise. And now as 


never before is the time when our standing in foreign 
markets, if it is to mean anything to the industrial and 
commercial future of the Nation, should not be in- 
trusted to the tender mercies of opportunistic “price- 
peddlers” and job-lot mongers. 

Selling on quality requires real salesmanship and 
it requires continuous effort. 


It is still as true as 
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ever—though it may be monotonous to repeat it—that 
the man who goes into a foreign market only when he 
encounters depression at home, and drops out of the 
market when his domestic orders are heavy, cannot be 
regarded as a serious factor in the export field in any 
favorable sense. He is, in fact, a serious menace. In 
these trying times of commercial as well as political 
uncertainty, there is more need than ever before for 
quiet, long-distance planning—an appreciation of the 
fact that continued effort is most important and that 
its results are cumulative. 

If we would have a nation buy our goods in larger 
quantities we must take a genuine interest in the wel- 
fare of that nation. We cannot expect a country to 
import in large quantities and not have a reasonable 
export business. And just as the credit man in a 
manufacturing concern is interested in knowing how 
his customers are going to get money to pay bills 
when they are due, so the intelligent American ex- 
porter is interested in seeing a large and profitable 
export business developed in those countries that are 
buying heavily from him. 

This has no connection with the somewhat absurd 
theory that we must buy where we sell or that we 
can only sell where we buy. Our own experience 
shows us every day that commerce is too complex to 
be “straight-jacketed” into conformity with a theory 
of this kind. . 

International trade can best be featured as a big 
common pool to which each country contributes what 
it has for sale and from which it takes out the articles 
that it needs, and our only care should be that each 
country puts in the equivalent of what it takes out in 
the form of either visible or invisible exports, either 
merchandise or service. 


DEVELOPMENTS IN COMMISSION HOUSE FIELD 


A very interesting development, which illustrates 
the readiness of the American exporter to adapt him- 
self to conditions as he finds them, is the recent, and 
to my mind fortunate, development in the commission- 
house field. These modern “merchant adventurers” 
who, years ago, were willing to risk their fortunes in 
discovering foreign markets for American goods, and 
to whom is largely due the credit for starting this 
enormous export trade in fabricated lines which we 
now enjoy, especially in Latin America and the Far 
East, have been quick to see that, as foreign markets 
have become less foreign and export policies and prac- 
tices have become more and more standardized, there 
is less need for the miscellaneous operations of the ex- 
port commission house and more need for that inten- 
sive, specialized marketing effort which we have 
learned is just as important a factor in selling goods 
in foreign fields as in the domestic market. 

This transition in the form of a valued institution 
in our foreign commerce started a few years ago, at 
first imperceptibly, but to-day it has unquestionably 
become quite evident. The commission merchant no 
longer tries to sell in all parts of the world. He 
no longer tries to sell everything from hairpins to lo- 
comotives. He no longer accepts agencies for lines 
with the sole intention of passively taking orders 
“when, as, and if” they happen to come in. He has 
become a salesman; he has entered those markets with 
which he is familiar and on which he is equipped to 
concentrate. He is taking only those lines with which 
he and his sales force are familiar. He is limiting 
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himself to a related group of lines so that the sale of 
one article is likely to mean the sale of many. He is 
employing fewer bookkeepers and indent clerks, and he 
is adding to his staff more technically trained salesmen 
and engineers. 

The manufacturer who deals with one of these 
houses is no longer afraid that the samples he fur- 
nished will be dust-collecting shelf-warmers. He knows 
that on the backs of llamas or coolies those samples 
will travel hundreds of miles, that their selling points 
will be explained in foreign tongues to buyers who 
never visit the offices of the commission houses, and 
that sales commensurate with the possibilities of the 
territory will result, or the commission house, now 
turned manufacturer’s agent, will not bother with 
them simply because it cannot afford to. 


Our DIVERSIFIED LINE 


We are in a particularly fortunate position as re- 
gards the sale of many lines of manufactured goods. 
Our own domestic market is so big that it encourages 
quantity production. Our people are ingenious, our 
factory methods are good, and when we go into the 
foreign markets we have a distinct advantage over the 
manufacturer who is making goods on a smaller scale. 

A man is not an exporter simply because he happens 
to sell one customer in Canada, or Cuba, or India, or 
Australia. Some unfortunate event, some development 
in the particular territory he is selling, may wipe out 
all his export trade at once. The true exporter is the 
man who is constantly combing the markets of the 
world, he is getting worldwide distribution, neglecting 
no point where his goods can be sold at a profit, whether 
it be a point remote from those that he is working 
most extensively or whether it is some little place near 
a big market and yet not covered by it. 

For example, a merchant may be selling in Calcutta 
and feel that he is exporting to all India, and yet pos- 
sibly not a dollar’s worth of his goods is getting into 
Karachi, a very important point, or into any of the in- 
terior towns of northern India. Another manufacturer 
may be selling in France, Spain and Italy and entirely 
neglecting some of the Mediterranean islands. It is not 
always the biggest market that pays the best, and no 
export manager is honest with himself unless he peri- 
odically sits down with a map of the world and checks 
off the places that he is not selling, with the idea of 
investigating the possibility of those markets. Our 
export business, big as it ic, would be greatly increased 
if those of our manufacturers who are equipped to do 
export trade would give more attention to the commonly 
neglected markets. 

The United States Government has consuls and trade 
commissioners all over the world; the Department of 
Commerce is constantly getting reports from them, 
and we can give the manufacturer information regard- 
ing competition, trade conditions, shipping routes, 
tariffs, and, in fact, anything connected with the sale 
of American goods in a foreign market, almost regard- 
less of its size. We have in our files lists of dealers in 
the out-of-the-way markets as well as in the important 
markets, and on many of these dealers we have trading 
reports, indicating what lines they are handling, how 
much business they are doing annually, the nationality 
and age of the partners, the size of their staff and 
equipment—in fact, every piece of information that an 
export manager would want in judging the desirability 
of a representative. 
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Helps in Hoisting 
and Handling 


Fig. 1—A 25-ton Niles crane 


Fig. 2—Shepard hoist on jib crane 








Fig. 3—Link-Belt monorail traveler 


Fig. 4—Cleveland 15-ton traveling crane 
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Fig. 5—Euclid 5-ton monorail—control 
cage separate 


Fig. 6—Whitinz four-motor bucket handler 


Fig. 7—Pawling and Harnischfeger 25-ton 
crane 


Fig. 8—Northern 3-ton high speed-mono- 
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Tooth Bearing Control for 
Spiral Bevel Gears 


By Charles H. Logue 


Importance of position of bearing along the teeth—Measure- 
ment of backlash by “pinion inclination” —‘“ Pinion intersec- 


tion” —Design and operation 


refer to the profile bearing or the outlines of the 

teeth, but only to the positioning of the bearing 
along the length of the teeth, various bearing positions 
generally being designated as “heel,” “toe,” and “cross” 
bearing. If satisfactory operation of a pair of gears 
in an automobile axle is to be expected, it is necessary 
in practice to secure correct tooth bearing on the as- 
sembled gears, and accurate tooth profiles are of no 
avail if proper bearing length cannot be obtained. 

The position of the bearing as regards the heel or toe 
positions is a matter of proportional tooth thickness. 
In theory the teeth extend clear to the apex, as shown 
in Fig. 1, and the thickness of the teeth at any point is 
directly proportional to the distance from the apex to 
that point. Thus, at one-half the apex distance the 
teeth should be one-half the thickness of the teeth at 
the large ends and the thickness of the teeth at the 
apex must be zero. 

If a pair of gears were cut full size, that is, without 
backlash or operating clearance, a full-length bearing 
could not be obtained under running conditions. An 
axial movement of the gear to secure sufficient operating 
clearance would place the bearing toward the large ends 
of the teeth or “heavy on the heel” and, if the gears 
were placed on a surface plate as in Fig. 2, the angle 
between the back faces would be 90 deg. However, the 


Bree CONTROL, as here considered, does not 
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Fig. 1—Bevel gear tooth thickness proportions 








angle between the gears when operating should be 90 
deg., and it is apparent that these gears could not be 
used, unless their operating angle were sufficiently in- 
creased beyond 90 deg. to secure operating clearance 
between the teeth. This statement considers backlash 
of bevel gears to be an angular function, and we will 
see later that this is fundamentally correct. 

In practice the spiral gear is often cut with a tooth 
space which is practically parallel, with the result that 
the small ends of the teeth are disproportionately thin. 


of a suitable testing machine 


This is caused by the use of spread-blade cutters and, 
in straight teeth, by the Williams method of parallel 
gear teeth. In either case the thickness of the pinion 
teeth must be arranged so that the reduction of the 
combined circular thickness of the gear teeth and the 
pinion teeth correspond to the theoretical reduction in 
the circular pitch along the teeth, that is, in direct 
proportion to the pitch cone distance at all points. 
A gear tooth cut thin at the small end necessitates a 

















—Te sting square? ness of back faces 


corresponding increase in the thickness of the pinion 
tooth. 

When backlash is cut so that a pair of gears may 
operate with proper clearance and with a full length 
bearing at 90 degrees, the amount of backlash varies 
along the length of the teeth in direct proportion to 
the circular pitch, so that 0.008 in. at the large ends 
of the teeth will be reduced to 9.004 in. at one-half 
the apex distance, and to zero at the apex. It is thus 
apparent that backlash, like the circular pitch and tooth 
thickness and, in fact, like all bevel gear dimensions 
except the apex distance, is properly expressed as an 
angle. 

Backlash will allow the pinion to drop into mesh with 
the gear beyond its operating depth, as shown in Figs. 
3 and 4, which show the operating and contact positions. 
The amount of this drop depends primarily upon the 
amount of backlash and the angle of obliquity and is 
also affected by the ratio of reduction but, for the 
ordinary automobile bevel gear set, the influence of the 
ratio may be ignored. The linear drop of the pinion is 
greatest at the large ends of the teeth and decreases 
with the tooth thickness and backlash as we approach 
the apex. At the apex the pinion cannot drop, so the 
movement of the pinion is properly expressed as an 
angle, and this angle, termed “pinion inclination,” 
furnishes a definite means for measuring, and there-- 
fore for controlling, the proportional thickness of the. 
teeth, or of heel or toe bearing positions. 

Ordinarily, the small ends of the teeth are made dis- 
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proportionately heavy in order to meet distortion in the 
axle of the carrier. This extra thickness at the small 
ends of the teeth is also expressed as an angle which, 
when added to the theoretical angle as determined 
above, gives a practical or working “pinion inclination” 
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Fig. 3—Gear set in operating position 
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of engagement of the shafts upon which the gears are 
mounted, and then operating the pair practically with- 
out backlash and with a central bearing on each side of 
the teeth. This, of course, requires a testing machine 
on which the angle of the axes is adjustable, and such 
a machine is illustrated in Fig. 5. Upon such a machine 
the angle of axes will be set by means of the graduated 
sector A to an angle greater than 90 deg., in case the 
large ends or heels of the teeth are heavy or when the 
teeth are oversize for their entire length. An angle 
less than 90 deg. can be used in case the teeth are 
undersize for their entire length, or in case the small 
ends are disproportionately heavy. An angle greater 
than 90 deg. is indicated by a plus sign, and an angle 
less than 90 deg. is expressed by a minus pinion inclina- 
tion. It will be noted that, since the minus inclination 
will measure backlash, a plus measurement expresses 
the amount which the teeth are oversize and, for the 
ratio above quoted, a pinion inclination of +12 min. 
would mean that the teeth were 0.008 + 0.008 — 0.016 





which may be depended upon for the 
control of heel and toe bearing posi- 
tions. This one measurement may 
then be employed to properly provide 
for all tooth bearing changes due to 
carrier or axle distortion under load, 
as well as backlash. 

As an example of this, consider the 
control of heel and toe bearing for a 
48-11, 144-deg., 44-pitch, 30-deg. spiral 
bevel set. For 0.008-in. backlash the 
theoretical pinion inclination is 12 
minutes, that is, the back face of the 
pinion will set at 12 minutes less than 
90 deg. when it is meshed with the 
gear without backlash. To meet prac- 
tical axle conditions it has been found 
necessary to add 20 minutes to this, 
making the desirable pinion inclination 
32 minutes and, as working limits, 20 
to 45 minutes may be allowed. This 














places the bearing heavy on the toe, or 
small ends of the teeth, when the set is 





























Fig. 4—Gear set in contact position showing 
“pinion inclination” 


assembled with 0.008-in. backlash in the axle. The 
amount which this bearing is toward the toe is accu- 
rately and definitely expressed by the pinion inclination. 

Pinion inclination is measured by changing the angle 





Fig. 5—The Logue gear testing machine 


in. oversize, requiring adjustment of the generator. 

The action of all gears whose pitch surfaces are in 
rolling contact is described upon the surface of the 
sphere whose radius is their apex or pitch cone distance. 
For spur gears, the apex distance is infinite, while for 
bevel gears it is finite, but this does not alter the 
general law. The distance between centers of a pair 
of meshing spur gears is a lineal dimension, while for 
bevel gears it is an angle, but the manner in which they 
are brought into engagement is identical. The tops of 
the teeth should line up parallel when they just touch, 
as in Fig. 6, and as the teeth enter contact a full 
length or any other desirable bearing should be at once 
secured. This bearing should be held as the depth of 
engagement is increased and as the backlash is reduced, 
until the desired backlash and depth of engagement is 
secured at the required operati.ig angle, or at the re- 
quired center distance for spur gears. A suitable gear 
set will meet these requirements. 

The testing machine referred to operates upon this 
principle, since the angle of axes and depth of engage- 
ment may be changed while the gears are in operation, 
exactly as for spur gears, and with no change in the 
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bearing position. A pair of gears whose spherical 
radius is finite requires an angular adjustment of axes, 
while a pair of gears whose spherical radius is infinite 
requires a parallel adjustment. The usual bevel gear 
testing machine has neither angular nor parallel adjust- 
ment and is, therefore, suitable for neither bevel nor 
spur gears. Its only use is for running the finished 
bevel gear set under load, both after cutting and after 
hardening, and comparing the noise of operation—a 
very uncertain and unsatisfactory matter at the best. 
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Fig. 6—Bevel gear teeth entering contact with tops 
of teeth parallel 

















It would be possible to measure and control the tooth 
bearing of spiral bevel gears by the pinion intersection 
alone, if the apex points always coincided at the point 
of intersection of the shaft axes when the gears were 
properly in mesh. However, this condition is not always 
fulfilled in practice and consideration of other factors 
which affect the bearing is necessary. 

For straight tooth bevel gears both sides of the teeth 
are cut radial. All lines which may be described from 
the large ends of the teeth have a common point of 
intersection and this point is the apex, in case the 
thickness of the teeth at any point along the radial 
pitch line is proportional to the distance from the nom- 
inal apex to each point. A pair of pointers, as 
illustrated in Fig. 7, will indicate correct radial lines, 
that is, these pointers may be used to show that all 
lines along the teeth have a common point of intersec- 
tion, and whether or not this intersection is the apex is 
determined by the pinion inclination reading. The 
pointers ‘show that the lines intersect and the pinion 
inclination indicates the location of this point of inter- 
section. Hardening straight tooth bevel gears does not 
alter the radial direction of the lines, although it may 
alter the common point of intersection, the shrinkage 
changes following the general direction of the teeth. 


DIFFICULTIES WITH SPIRAL BEVEL GEARS 


For spiral bevel gears, however, the situation is quite 
different. Pointers cannot be employed to indicate or 
to measure the direction of spiral teeth and, as the 
lines of change due to shrinkage cross the lines of the 
teeth there is usually a material change in the direc- 
tion of the teeth, which crosses the bearing. A proper 
allowance must be made for this change when cutting 
the gear teeth, and means must naturally be provided 
for accurately measuring this hardening change, if a 
desirable bearing is to be secured in the finished gears. 
Obviously, it is also very necessary to have accurate, 
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reliable means for measuring the amount of cross bear- 
ing, which is cut in the gears to counteract the change 
made by hardening. 

The direction of spiral bevel gear teeth, or of straight 
teeth for that matter, may be measured by changing 
the plane of the gear and pinion axes at their nominal 
point of intersection. The amount of cross bearing is 
therefore measured by raising or lowering the plane 
of the pinion axis in relation to that of the gear, until 
a central bearing is secured on each side of the teeth. 
The term “pinion intersection” is used to indicate the 
position of the plane of the pinion axis in relation to 
the plane of the axis of the gear, as measured at their 
nominal intersection point. Plus measurements indi- 
cate that the axis of the pinion passes above or over the 
axis of the gear, and minus measurements indicate that 
the pinion axis passes under that of the gear. 

Hardening changes in the pinion always raise the 
point of intersection. A measurement on a soft pinion 
of —0.010 in. may be +0.005 in. after hardening. 
The gear shrinkage effects a change in the opposite 
direction but, as the bearing change due to hardening 
the gear is slight as compared with that of the pinion, 
it may usually be ignored or allowed for in the cutting 
of the pinion. In theory the gear and pinion axes 
should intersect in the finished set so that the pinion 
intersection reading will be zero, but it has been found 
that a minus value is desirable. That is, when the gear 


and pinion are placed in engagement on the testing 
machine with a central bearing on each side of the 
teeth, the pinion axis should pass below the axis of 
the gear. 

Usually a negative pinion intersection is also re- 
quired on account of current practice in machining the 
Since absolute alignment is not to be expected, 


carrier. 











A= Jools properly set toward Apex 
B* 7o0/s improperly set Drop both Tools if Bearing is crossed 
C= 7ools improperly set. Raise both Jools 


Fig. 7—Use of pointers to determine tooth direction 


and we can only work within specified limits, these 
limits are made negative, in order to avoid the pos- 
sibility of boring the pinion bearings above those for 
the gear. Thus, the pinion intersection may be held 
from zero to —0.005 in., or in other cases from —0.002 
in. to —0.010 in. The intersection allowance of the gears 
to be assembled in the carrier should correspond to the 
machining limits, so that the same tooth bearing condi- 
tions will be obtained on each side of the teeth. No 
allowance need be made here for carrier distortion 
under load, because the pinion inclination covers this. 
Let us assume that the mean intersection required 
in the finished gear set is —0.005 in., and that it has 
been found that the hardening of both the gear and 
pinion raises the pinion axis 0.010 in. It will then be 
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Fig. 8—Looking into gears on the Logue machine. Fig. 9—Testing for operating quality 


necessary to cut these particular gears and pinions 
with a pinion intersection of 0.015 in. This may not be 
guessed at—it must be measured if uniform or satis- 
factory results are to be expected. 

The testing machine heretofore referred to, in addi- 
tion to its angular adjustment of the axes, is provided 
with means at C, Fig. 8, for changing the relative 
planes of these axes, or the perpendicular distance be- 
tween the axes at the nominal point of intersection. 
This testing machine may be used to measure the 
direction (pinion intersection) of each side of the 
teeth separately and, therefore, will supply exact 
corrections for the generator settings, in addition to its 
utility in measuring hardening changes and expressing 
the exact condition of the finished gear. The machine 
gives the two fundamental measurements which control 
tooth bearing position for bevel gears, and any change 
vr error in bearing may be measured definitely and 
accurately by an adjustment of alternation, separately 
or in combination, of the angle and plane of the 
two axes. 

The generator may be set up to produce any desirable 

bearing, definitely expressed, without repeated trials; 
the change in hardening of both gear and pinion may 
be measured separately and in combination; and, last 
but not least, the position of the bearing, or rather the 
condition of the bearing, on the finished gear may be 
accurately and definitely expressed, and properly 
arranged to meet axle conditions. The assembled dif- 
ferential may also be mounted in this testing machine 
by means of the trunnion D, so that successful, as well 
as unsuccessful, gear sets may be taken from the axle 
and measured as to the two fundamentals which control 
bearing conditions. In this manner working dimensions 
may be established. For example, a 48-11, 144deg., 
4}-pitch, 30-deg. spiral gear set might be found satis- 
factory when within the following specifications: 
Pinion inclination—between —20 and —45 min. 
Pinion intersection—between —0.002 in. and —0.010 in. 
These are practical working limits, as definitely ex- 
pressed as the limits for the diameter of the differential 
hubs, and just as important. 

In Fig. 9 is illustrated the application of the testing 


machine to a measurement of operating quality. The 
pinion is swung snugly into mesh with the gear around 
its apex point and the swinging arm carrying the 
pinion is held over by means of alight spring. The gear 
is slowly revolved, preferably by means of the handle 
A which is then attached to the driving shaft B, Fig. 8. 
Any irregularity between the engaged teeth of the 
gear and the pinion will cause an angular movement 
of the swinging arm, that is, a change in the angle 
between the gear and pinion axes, and this movement 
will be shown by the tangential movement of the indi- 
cator or pen arm E. The pen arm is pivoted on the 
base of the machine and is actuated by any angular 
movement of the swinging arm, thus producing a 
graphic record on a strip of paper F wrapped around 
the drum. 


CALIBRATION OF RECORDING APPARATUS 


The actual error represented by any deviation of the 
recording pen from a straight line is obtained by secur- 
ing the ratio between the pinion rotation, when the 
swinging arm is moved a given amount with the gear 
locked, and the travel of the pen across the drum 
during the same arm movement. The distance through 
which any error acts may be calculated from the graphic 
record by using the ratio of the drum diameter to the 
gear diameter. These two quantities—the error and 
the distance through which it acts—constitute a basis 
for a measurement of operation quality and, of course, 
comparison may be made by the general appearance of 
the recorded line. No claim is made that absolute 
quality measurements can be obtained in this manner, 
since both sides of the teeth are in engagement, but 
general comparisons may be made. 

If a pair of gears could be made to operate without 
the backlash changing from tooth to tooth, it is 
presumed that their operation would be very nearly, if 
not exactly, correct. Since pinion inclination measures 
backlash, a change in the pinion inclination measures a 
corresponding change in the backlash and, according to 
this, a fixed pinion inclination means correct action. 
It then follows that if the pen arm would transcribe 
a perfectly straight line around the circumference of 
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the drum, the gears would be perfect. This graphic 
line is simply a magnified record of variations in pinion 
inclination and therefore, of backlash. 

Another important feature of this sort of testing 
machine is that it enables us to follow and measure any 
change which may be made in the generator. We may 
not only measure and correct various errors in 
generator settings, but we are also enabled to study the 
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general effect of all changes, singly or in combination, 
which may be made, and arrive at a better understand- 
ing of both the bevel gear and its generator. It is 
recommended that reference be made, in connection 
with the foregoing discussion, to the writer’s paper on 
“Spherical Gears” before the A.S.M.E. Dec. 5, 1922. 
This paper was published complete in the issue of 
Mechanical Engineering for November, 1922. 
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A Magazine Exchange for 
the Shop 


By A. J. BEATTY 
The American Rolling Mill Co, 

OT LONG after we had started the circulation of 

the Worth Reading Bulletin, described on page 
394, Vol. 60, of the American Machinist, we were con- 
fronted with a new problem. The Worth Reading Bul- 
letin makes a big point of citing valuable magazine 
articles, and each such Bulletin was followed by a 
number of requests, sometimes as many as twenty, for 
the loan of the magazine containing the article, so 
some system had to be devised to take care of these 
requests. 

The study of how to do so, led us to inquire about 
the plant first for this magazine and then that, and this 
inquiry developed the fact that there come to the office 
of nearly every executive a large number of magazines 
and a vast quantity of other literature, much of which 
is never read at 
all and much of 
it only just 
skimmed 
through, and 
then the whole 
lot is either filed 
“for future ref- 
erence” or in 
the waste- 
basket. Here 
was a great 
quantity of 
valuable techni- 
cal literature 
which was being 
wasted, or at 
best rendering 
only a small part 
of its possible 
service to the 
employees. 

Then, too, the 
training depart- 
ment maintains 
a reading room 
to which come a 
score or more of 
periodicals both 





ARMCO MAGAZINE EXCHANGE 
To the last name below: 


In crder to keep the exchange work- 
ing on schedule time, this magazine 
must be returned to the training de- 
partment on the date aiter your 
name. 


In returning the magazine, just can— 
cel your name. 


e 


general and 
technical, but 
even here the 


service derived 
from these 
periodicals, to 
judge from their 
final eondition 














Fig. 1—The routing card 


after a few weeks on the reading table, was far 
from the possible maximum. “How to increase the 
service from all this literature,” and “How to satisfy 
the constant inquiries from our organization for specific 
reading matter,” were the two questions to which we 
have found the answer in the “Magazine Exchange.” 

The plan was given publicity in the Worth Reading 
Bulletin No. 9 which is reproduced herewith. 


“SHALL WE HAVE A MAGAZINE EXCHANGE?” 


The reading table at the training department receives 
regularly a large number of magazines, and we wish to 
increase the usefulness of this literature. 

We propose to send one or more of these magazines 
regularly to any one who asks for them after they have 

















Fig. 2—Magazines that have seen service 


served one week on our reading table. Below is the list. 
If you would like to receive one of them second- or third- 
hand just check it, sign your name and department, and 
return this bulletin to the training department. 


Commerce and Finance 


System 
Blast Furnace and Steel 


American Machinist 


Gas Age Record Plant 
The Nation’s Business National Geographic 
The World’s Work Magazine 
Scientific American Printers’ Ink 
The Saturday. Evening Lefax 
Post Machinery 
100% Management Industrial Engineer 
Power Factory 
Industrial Management The Journal of Political 
Iron Trade Review Economy 
Chemical & Metallurgical Foundry 
Engineer Iron Age 
Management & Forbes 
Administration Outline of Business 


What’s Ahead in Business Literary Digest 


and Finance 
TRAINING DEPARTMENT. 
WORTH READING BULLETIN NO. 9 
June 7, 1922. 
Nearly one hundred Bulletins were returned asking 
for one or more magazines. ‘These names were cata- 
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logued on 3x5 cards and filed under the magazine names. 


The operation of the plan was described in Worth Read- 


ing Bulletin No. 10, which is also reproduced. 


MAGAZINE EXCHANGE 


The number of replies to last week’s Worth Reading Bul- 
letin indicates that the plan meets with approval. And it 
is being put into operation at once. 

The magazines will be sent to each name on the list for 
three or five days, depending upon the size of the maga- 
zines. 

They will be sent by interplant mail with a slip at- 
tached, which should not be removed. No envelopes are 
necessary; just cancel your name and the magazine will 
come back to the training department. 


RETURN MAGAZINES PROMPTLY 


The Exchange can be a success only by the prompt return 
of the magazines as shown by the date on the mailing slip. 
Please do not keep the magazines overtime. 


TRAINING DEPARTMENT. 


WORTH READING BULLETIN NO. 10. 
June 14, 1922. 


A “routing card” which is shown in Fig. 1 is pasted 
on each magazine and is addressed to the first man on 
the list for that particular magazine. Each magazine 
now reaches regularly from two to ten readers in as 
many departments. One department superintendent 
asked for a regular over-time schedule for some of the 
magazines that go to his department, so that he may 
assign selected articles to be read by specific men in 
his department. 

Like any other plan, the “Exchange” does not work 
perfectly. Sometimes the routing sheet is accidentally 
torn off and the magazine is lost, and sometimes men 
forget to start the magazine on its return trip to the 
training department on the date noted on the routing 
slip, thus delaying the machinery. To keep these de- 
linquents prodded up, takes the librarian who has the 
Magazine Exchange in charge about an hour a day. 
This prodding is usually done over the telephone, by 
simply reminding the delinquent that he is behind time. 
The following extract from the Worth Reading Bulletin 
No. 11 and shows one of these reminders. 


THE MAGAZINE EXCHANGE 


The Exchange is working very well, but a few are 
clogging the wheels by not returning the magazines on time. 
The plan can be a success only by the co-operation of all 
on this point. Return the magazines on time. 

We started in with April numbers, but we will have up- 
to-date numbers circulating very soon. 


A natural question is: “Does the plan work and does 
it pay?” The answer is yes. We are now circulating 
21 different technical magazines to a total mailing list 
of nearly two hundred key men, including not only the 
home plant at Middletown, but also our plants at Col- 
umbus and Zanesville, Ohio, and at Ashland, Kentucky. 
There is such a demand for several of the periodicals 
that two and even three subscriptions are necessary to 
get them around before they are out of date. 

Another measure of the value of the Magazine Ex- 
change (and this will interest advertisers) is that the 
Magazines come back to the training department very 
much dog-eared, and these ear marks of use are not at 
all confined to any particular section of the magazines, 
but the advertising pages frequently show fully as much 
wear and tear as the reading matter. How some of 
them look is shown in Fig. 2, which is a photograph of 
copies of the American Machinist, Power and the Indus- 
trial Engineer. 
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Motor Shop Problems 





Piston Rings and Ring Grooves 
By FRANK C. HUDSON 


STON RING friction is evidently being very care- 

fully considered by engineers in various motor 
plants. For there is a decided tendency toward nar- 
rower rings on a number of motors. The }3-in. ring is 
now a rarity and the *%-in. ring is giving way to a 
ring 4 in. wide, while experiments are being made 
on even narrower rings. 

As in all engineering, the result is usually a com- 
promise. Wide rings mean more cylinder wall friction 
but they also mean a long time between renewals. 
Narrow rings reduce engine friction but naturally wear 
faster than wide rings. From all appearances the 
reduction of friction is considered most important as 
narrow rings are on the increase. 

Like most changes, however, the shift to narrow rings 
spells trouble for the production man, for it has devel- 
oped a new grinding problem—that of holding the rings 
on the grinder. 


RINGS DISTORTED BY CHUCK 


Of course, there is no trouble about the actual hold- 
ing but inspectors have discovered that the pull of the 
magnetic chuck distorts the thin ring so as to be notice- 
able after it is finished. The deflection of the ring due 
to the pull of the magnetic poles of the chuck is said 
to produce a ring with “waves” in it, when the pull is 
released. Grinding machine men advise several grind- 
ings with the ring in a different position each time. 
Some are trying to finish the rings by.a shaving tool 
on a lathe, with the ring held on a face plate from 
the periphery. And at least one concern is experi- 
menting with a ring of hard bronze. All of which adds 
to the troubles of the man who is responsible for 
production. 

Ring grooves in pistons are also being given a lot 
of attention. For unless the sides of the grooves are 
smooth the high spots wear off and leave the ring loose 
in the groove, even after comparatively short service. 
Loose piston rings tend to make a noisy motor and are 
much more apt to break than when they fit properly 
in their grooves. 

It is much easier to put a smooth finish on the sides 
of the rings than on the sides of the grooves. A tool 
that cuts on both sides, be it ever so little, leaves a 
mark when it comes out. To avoid this, or rather to 
remove it, a few shops are using hardened steel rollers 
running free on a shaft. These rollers are properly 
spaced and really burnish the sides of the grooves. 
Those who use this method profess to be satisfied with 
the results. 

Another method employs tools that finish one side of 
the groove at a time. Withdrawal marks can be elimi- 
nated by moving the tool back from the side of the 
groove before withdrawing it. 

Grinding the sides of the grooves has been attempted 
but without enough success to warrant its adoption in 
any case that I know of. Diamond tools have also 
been tried but, while the use of the diamond is growing 
in motor shops, it does not seem to have made a place 
for itself as yet in the finishing of ring grooves. 
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on useful methods. Its scope includes 
all divisions of the machine building in- 








Ideas from Practical Men 


Devoted to the exchange of information dustry, from drafting room to shipping Descriptions of methods or devices that 
latform. The articles are made up 
etters submitted from all over the world. 


m have proved their value are carefully con- 
sidered, and those published are paid for 























A Suggested Bolt Design—Discussion 
By E. C. JACKSON 


On page 31, Vol. 60, of the American Machinist, I 
noticed an article by W. Burr Bennett under the title 
given above. 

Bolts similar to the one shown by Mr. Bennett are in 
general use in many railroad shops, though not so made 
for the same reason he gives. The tit is turned on the 
end so that the threads will not be damaged when the 
bolt is driven out in making repairs. 

The objection to such bolts in contract shops, is that 
so few are used that it would be cheaper to remove the 
burrs from the cotter-pin holes than to turn the threads 
from the ends. 

In automobile shops, where such bolts are made in 
very large quantities, the holes for the cotter pins are 
drilled before the threading is done, and consequently 
no burrs are left. This, of course refers to forged bolts, 
and not to bolts made in the screw machine from the 
solid bar. 





Lapping-In Feed-Valve Plungers 
and Cylinders 
By HENRY M. CLARY 


The illustration herewith shows the outfit used to 
lap rebushed feed-valve pistons and cylinders in the 
Missouri Pacific Ry. shops at Sedalia, Mo. Either or 
both parts are rebushed when too badly worn for 
further use, after which they are machined to standard 

















Lapping-in machine in operation 


sizes, and so that the piston is a push fit in the cylinder. 
The piston is then “lapped-in” to its cylinder, using 
the machine shown in the illustration. 

The operating part of the machine is a camshaft, 
carrying four cams, evenly spaced, and having tight 
and loose pulleys on one end. Holes are bored in the 
frame directly over the cams, and in each hole is located 
a sleeve which serves both as a means for locating the 


cylinder and as a guide for the push rod which operates 
the piston. 

A push rod is inserted in each sleeve, with the head 
resting on one of the cams. The piston to be lapped 
is placed on the upper end of the push rod, then the 
cylinder is placed over it and screwed on to the sleeve. 
When the machine is in operation, the piston is kept 
on the push rod and the push rod is kept in contact 
with the cam by the action of a spring in the cylinder 
cap, one of which can be seen on the bench in the fore- 
ground. A small amount of oil and Trojan grinding 
compound is used for lapping. The camshaft revolves 
at 240 r.p.m., and a nice running fit is obtained in from 
seven to ten minutes. 





Poorly Dimensioned Drawings— 
Discussion 
By ENTROPY 


On page 300, Vol. 60, of the American Machinist, 
there appeared an article by Albert A. Dowd under the 
title given above. I quite agree with the author in his 
method of dimensioning the piece shown, but I would 
hardly condemn the method which he terms poor. 

There seem to be just two principles which should 
always be followed: 
1—Make it easy for the workman to find the dimension 
for which he is looking. 
2—Make it unnecessary for the workman to add or 
subtract dimensions in order to get the dimension which 
he wishes to use. 

The only objection to putting dimension marks within 
the boundaries of the drawing itself is that it may 
confuse the reader of the drawing. A great many 
times it requires such long lines to carry the dimension 
outside the projection, that it is hard for a workman 
to be sure he is getting the right dimension. It should 
be borne in mind that the blueprint is not always as 
clear as it should be, and after it has been folded 
two or three ways, and been stepped on, and oil spilled 
on it, the clearness becomes even less pronounced. So 
be good to the workman and make it easy for him to 
find your dimensions. 

The second principle is obvious, but not always 
adhered to, for the simple reason that it is impossible 
for the draftsman to know exactly how the piece will 
be machined. Not every draftsman is a machinist, and 
not every machinist has the same idea as to how he 
will do the work. Often he will do it one way today and 
another way next week. The safe thing is to give 
enough combinations of dimensions, so that it seems 
probable that all the ways of doing the job are covered. 
A great many machinists can add fractions, but I do 
not know any that are on piece work that like to 
stop and do it, especially if they are responsible for 
the results. 
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Chucking Adapter 
By PAUL A. BARD 


The drawings herewith illustrate a holder for semi- 
finished work, called a “chucking adapter,” and which 
is now in use in the shops of the Studebaker Corpora- 
tion, South Bend, Ind. The device is intended for use 
on a lathe or screw machine, and will quickly center and 
secure work that has been bored and faced on one side, 
so that further operations can be performed. 

The adapter itself is attached to the face of a chuck, 
preferably of the Horton or Barker type, which is so 
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Fig. 1—Chucking adapter for holding semi-finished work 
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constructed that all the jaws are operated simulta- 
neously by one lever. The adapter consists of a face- 
plate A (attached by screws to the face of the chuck), 
the pilot B, and the pawls C, which are pivoted to the 
plate. Both of the adapters shown are essentially the 
same, the pawls merely working in different directions. 
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Fig. 2—Adapter to grip work from inside 


Obviously, an adapter can only be used for one part 
unless the geenral design, size of the hole and diameter 
of other parts correspond to those of the part for which 
the adapter was made. As many pawls, C, are used as 
there are jaws on the chuck, the inner ends of the pawls 
resting against the outer ends of the jaws (Fig. 1) or 
the inner faces (Fig. 2), and the outer ends of the 
pawls gripping the work as shown. 

The work, having been bored and faced on one side, 
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is placed on the pilot with the finished side toward the 
face of the adapter. The chuck handle is then operated, 
spreading or converging the jaws, as the case may be, 
and causing the pawls to grip the work. Work that is 
to be gripped as shown in Fig. 2, must, of course, have 
openings through which the pawls can pass. 
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Lifting Device for Planer Tools 


By RAY FLAGG 


It is often necessary to plane a piece of work on the 
underside of an overhanging part, as, for instance, 
the undercut portion of a T-slot; and to do a job of 
this kind the tool must be lifted clear of the work at 
the beginning of each idle stroke of the planer table 
to keep it from catching and breaking, or causing dam- 
age to the piece being planed. 

To make a bad matter worse, a surface that is to be 
thus machined often terminates in a drilled hole or a 
cored recess, so that to lift the tool by hand is not 
only tiresome but may be hazardous as well. 

To lift the tool mechanically is a comparatively sim- 
ple matter, and for that purpose the device here illus- 
trated is both simple and efficient. All that is required 











































































































Lifting device for an undercutting tool 


is a piece of flat steel somewhat wider than the length 
of the hook on the tool, hinged to another piece of steel 
of such shape and dimensions that it may be clamped 
under the shank of the tool in the clapper-box. 

About the most ingenious stunt the writer has seen 
for carrying out the above idea is the use of an old 
half-strap door hinge, altered as shown in the sketch. 
The strap end of the hinge is cut down to a width 
approximately equal to that of the tool shank, and is 
clamped under the tool. The other half of the hinge 
is left about twice the length of the hook of the tool 
so that the device may be used with either right- or 
left-hand tools. The joint of the hinge should work 
very freely. 

When set up for use, the broad end of the hinge 
should be flush with, or a little below, the bottom of 
the tool. On the cutting stroke of the planer table, the 
flapper simply swings back out of the way and drags 
idly along the work, the tool acting just as if no lifting 
device were present. On reaching the end of the work, 
however, it drops in between the work and the tool so 
that when the table reverses the hinge rides up over 
the work, carrying the tool on top of it. 
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Studebaker Counterbore 
By CHARLES HOWARD 


The counterbore shown in the accompanying drawing 
was designed for use in the plants of the Studebaker 
Corp., South Bend, Ind. The cutter A is made with a 
round section B and a square section C. The round 
section B fits into a corresponding recess in the end of 
the holder D, which centers the cutter, and the square 
section C fits into a square hole which drives the cutte 
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Studebaker counterbore 


as the holder is turned. The cutter is held in the holder 
by means of the setscrew EF, which seats in a notch 
in the round part of the cutter B, the angle of the bot- 
tom of the notch tending to draw the cutter against the 
holder, as shown. 

A hole through the axis of the cutter accommodates 
the shank of the pilot F', which is threaded on the upper 
end for the nuts G. The nuts are locked together so as 
to hold the pilot in place while allowing it to rotate 
freely. This construction precludes the possibility of 
the pilot twisting off, should it get stuck in the work. 
Any size of cutter or pilot can be used with the same 
holder, which helps to reduce tool cost. 








Use Substantial Arbors for Milling Cutters 
By P. P. PHILLIPS 


The illustration accompanying this article exemplifies 
a condition that too often exists in places where milling 
machines are used. It should set practical men to think- 
ing about cause and effect as applied to their daily 
work, and lead them to adopt more nearly correct 
practices. There are too many men who have fallen 
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until it is no longer serviceable. No doubt a consider- 
able time has been wasted in endeavor to humor its 
weakness and inadequacy. It has now been replaced by 
an arbor of 1} in. diameter, from which I expect a 
sufficient increase in both quantity and quality of work 
to pay for it in a short time. 

It is my belief that too many milling machine jobs 
are “harnessed up” too lightly to secure the best 
results. Milling jigs and fixtures, as well as cutter 
arbors, should be strong, substantial tools—not nice 
looking toys—if you would get the work from them that 
you are reasonably entitled to expect. 

————— 


Lathe Fixture for Rolling Rings 
By S. A. MCDONALD 


The re-enforcing rings for the bottoms of large sheet- 
metal cans, as shown at A in the sketch, are made by 
passing 1}x2-in. stock through bending rolls, but the 
method is not altogether satisfactory, as the ends at B, 
being unsupported by the third roll, tend to flare 
outward. 

To remedy this condition the experiment was tried of 
giving the ends of the stock a preliminary bend before 
passing the piece through the rolls, but the result was 
not all that could be desired. As a last resort we de- 
cided to weld the ends of each ring together, thus 
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Cutter arbor, twisted because of being too light 
for the job 


into the error of believing that what they did ten or 
twenty years ago is the proper thing to do today, but 
such men must wake up to the changed conditions and 
change their tactics to correspond, or fall behind their 
more progressive fellows. 

The writer is employed as foreman of the milling 
department of a progressive concern. When I took 
charge of this department some years ago I found 
that most of the cutter arbors for the machines were 
of 8, ? and { in. diameter, with a few that were of 
1 in. diameter. I soon found that the smaller sizes 
were of little use under modern conditions, and that the 
l-in. size was not much better, so I began ordering 

t-in. arbors. As fast as I can get rid of them the 
smaller sizes are being replaced by the larger ones. 

The 1-in. arbor, here shown, has been twisted by the 
strain imposed upon it in regular milling practice, 




















Rolling rings in a lathe 


making it possible to reroll the rings so that they 
came out practically true circles. 

The rerolling is done in a lathe with the tools shown 
at C. The inner roll, or mandrel, is of machine steel 
and is held in a chuck. It has a groove of rectangular 
section near the outer end to fit the ring loosely and 
thus serves to guide it while rolling. The outer roll 
is made of tool steel and runs freely upon the short 
shaft that is supported at both ends in the cast-iron 
bracket bolted to the toolblock of the cross-slide. 

By forcing the roller hard against the ring the weld 
is smoothed off and the whole surface of the ring 
burnished, so that when it is riveted to the can it is in 
excellent condition for galvanizing. 
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Developments in Clutch Design 
By H. C. TOWN 


Keighley, England 
In a recent issue of the American Machinist, Frank C. 
Hudson raises the question of clutches in machine tools, 
and suggests that if the design followed more closely 
to automobile practice, better results would be obtained. 
As stated by Mr. Hudson, the chief difficulty appears 
to be to find a suitable position to introduce a clutch 





FIG. 1 





Fig. 1—Cone clutch with double springs. Fig. 2— 
Double-cone clutch with cones of different angleg 


of this type in a machine tool. During the past few 
years, the all-gear drives and gear changes of machine 
tools have tended more and more to follow automobile 
practice, and so a study of the possibilities of introduc- 
ing automobile clutches of the cone and plate types is 
likely to be of value. The cone type is simple in de- 
sign, cheap to manufacture, and generally reliable, but 
often fails to provide for a sufficiently gradual engage- 
ment when starting from rest. This is caused chiefly 
by the clutch spring coming into full operation at the 
moment the conical surfaces come into contact and 
causing a sudden engagement of the drive. 

A clutch designed to overcome this disadvantage is 
shown in Fig. 1, where the friction cone A is moved 
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Fig. 3—Plate clutch with friction linings 


into engagement by the socket B, to which is attached 
the collar C. The clutch is operated by sliding the 
collar D, by a lever or other mechanism. This collar 
is fastened to the sleeve E, which separates the inner 
and outer springs shown. In operation, by allowing 
the collar D to be released a small amount, the friction 
cone is forced into engagement by the outer spring, 
but not with sufficient force to cause any jar, as the 
inner spring as yet retains its original length and 
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exerts no pressure. Further movement of the collar D 
compels the inner spring to gradually increase the pres- 
sure, thus permitting the clutch to take up the drive 
in a uniform manner. 

An alternative arrangement is shown in Fig. 2, where 
a single spring and double cone are employed. It is 
well known that a large-angle cone will not seize, but 
requires considerable pressure to keep the parts in 
contact, while a small angle cone will easily engage, 
but not easily release, so combining the good points of 
both extreme cases, a double-cone clutch is often em- 
ployed. Referring to Fig. 2, the design will be seen to 
consist of an outer cone with a small angle, and an 
inner cone with a large angle, which comes into en- 
gagement first, but due to the use of a light spring, 
it is only able to transmit a small portion of the power 
required, thus allowing the clutch to slip until the 
outer cone picks up the drive. In order that cone A 
shall engage first, it is necessary that A and B must 
move at different speeds, so the part B is operated by 
the connecting rod D, which is attached to the center 
of the operating lever FE. Because the radius of the 
latter is twice that of the connecting rod, the end of E 
moves approximately twice as far as the connecting rod 
and causes the cones to engage separately. 

The plate- or disk-clutch development is of more recent 
date, and this type possesses the advantage of permit- 























Fig. 4—Clutch in which pressure of plates is greater 
than that exerted by the springs 


ting large areas of frictional contact being employed 
with comparatively small diameters. An example of a 
powerful dry-plate clutch is shown in Fig. 3, where at 
A, six “Ferodo” friction linings of 17 in. diameter are 
placed between hardened steel plates B, and pressure 
applied by three levers C, while additional support is 
given by six springs having a total pressure of nearly 
2,000 lb. The clutch will transmit 140 hp. at 1,000 
revolutions per minute. 

A plate clutch which has a resultant pressure of 
about five times that exerted by the springs, and with- 
out end thrust, is shown in Fig. 4. This clutch is oper- 
ated by depressing the lever A, which, through the 
rotation of face cams, causes the cone B to move along 
the sleeve and operate the three levers C, whose op- 
posite ends fit into slots in the rods carrying the 
wedges D. By movement of the cone inwards, the levers 
expand and the wedges are withdrawn from the clamp- 
ing plate, thus allowing the friction faces to come apart 
and so freeing the clutch. 
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Double-Shank Woodruff Keyway Cutter 
By H. S. PIERCE 

The accompanying drawing shows the design of a 

Woodruff keyway cutter which is now in use in the 


plants of the Studebaker Corp., South Bend, Ind. Such 
cutters have, heretofore, usually been made with but 
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Double-shank Woodruff keyway cutter and holder 


one shank and when one is fed into the work, it tends 
to weave or bend with the result that accurate limits 
on the keyway cannot be held to when using a heavy 
feed. 

The tool A is made with two shanks, one extending 
from each side of the cutter. The shank in which the 
notch is cut is inserted into and driven by the holder B, 
while the other shank is supported by the overhanging 
arm. The shank of the cutter is locked in the holder by 
means of the pin C, which is tapered and made with a 
round side to fit the hole in the holder, and V-shaped on 
the opposite side to fit the groove in the cutter shank. 
This manner of locking prevents either longitudinal or 
rotative movement of the cutter. 

It would be possible to use an ordinary taper pin, but 
such a pin would have to fit the groove in the cutter 
shank accurately and it has been found much easier to 
grind a V in the shank than to grind a round groove 
with the accuracy that would be required. The cost of 
the extra shank is nothing compared to the amount of 
increase in production obtainable. 





Checking Alignment of Wristpin Holes 
in Pistons—Discussion 
By JAMES McINTOSH 


In an article by Douglas P. Muirhead, published on 
page 926, Vol. 59, of the American Machinist, a fixture 
for checking alignment of wristpin holes by two points 
on the side of the piston, is described. This fixture 
is used to avoid the use of the open-end face of the 
piston as the locating face, but it seems to me that 
the method condemned is more effective, because sev- 
eral values can be checked in one operation. 

The open end of a trunk piston is the base line for 
the piston axis. It is also the locating plane for the 
wristpin hole in question, and its relation to the inside 
of the head is important, so that the thickness of the 
head will be uniform. It follows that the internal depth, 
total length, and distance from the pin center to the 
top of the piston head are important. These dimen- 
sions are easily checked from the open end. 

By the use of proper tools and fixtures it is usually 
possible to machine the wristpin hole to a greater 
degree of accuracy than can be conveniently measured 
with Mr. Muirhead’s fixture. This is the case when 
the hole is finished after the piston is ground, the piston 


It pays to Replace—NOW 


559 


being held for the boring operation at its extreme ends 
by two bearings on the finished diameter. 

On short-skirted pistons with varying diameter, the 
use of the fixture would tend toward inaccuracy, since 
the gaging points will be comparatively close to the 
pin on which the piston is mounted. In addition, there 
is a chance of error in allowing for the taper of the 
piston. 

If the use of a fixture for this measurement were 
found necessary for any reason, it would be better to 
use a light-weight gage. This gage could be made in 
the form of an arbor with a shoulder to fit the hole, 
and fitted with a double arm carrying three indicators. 
Two of these indicators could be arranged to make the 
measurements suggested by Mr. Muirhead, and the 
third to check the distance from the hole to the top of 
the piston. It would be much easier to fit such a 
light-weight gage on a heavy piston, than it would be 
to locate a heavy piston on a pin that must be a fair 
fit to insure accurate measurements. 





Three-Roller Rolling Tool 


By ROBERT BRAINARD 


The chief objection to the usual single-roller type of 
rolling tool found in most railroad shops, is that the 
necessary pressure is applied by means of the cross-feed 
mechanism of the machine, which soon shows signs of 
the treatment it has received. The illustration shows 
a rolling tool in use in the Missouri Pacific shops, Se- 
dalia, Mo., in which this objection is eliminated. 

The tool consists of two halves, one half carrying one 
roller and the other half, two. The frame is of 2x2}-in. 

















Three-roller rolling tool 


steel and the rollers are 33x1} in. The two sections are 
hinged at one end and held by a bolt at the other end. 
After the tool has been placed in position around a 
shaft, any amount of pressure desired can be obtained 
by adjusting the nut on the bolt. The tool is held from 
revolving with the shaft by allowing one of the lugs 
to rest on the tool-post, as shown, and is fed along the 
shaft by a tool, clamped in the tool-post, which can be 
set to push it from either side, according to the direc- 
tion desired. The “pusher” is widened at the end and 
is provided with an opening, so that it will clear the 
shaft and yet have plenty of bearing surface in con- 
tact with the rolling tool. 
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What Is the Purpose of Taxation? 


T SEEMS obvious that the purpose of imposing taxes 

upon a community is to provide financial means for 
maintaining whatever kind of government the people 
of that community agree to be necessary. Equally obvi- 
ous should be the facts that the burden should be equi- 
tably distributed and that the rate of tax should be so 
determined as to provide the maximum return with the 
least drying-up at the source. 

Strange as it may seem these facts have apparently 
been ignored, if they are known at all, by many of the 
so-called representatives of the people in Washington. 
To many of the peanut-brained politicians that have 
managed to get themselves elected because their constit- 
uents were dissatisfied with their predecessors or dis- 
liked their opponents, tax legislation is just one more 
weapon to use in striving for re-election and partisan 
advantage. The desire of these gentlemen to serve the 
best interests of their country, if such a desire ever 
existed, has been extinguished by their political passions. 

History tells us that the old Jewish tithe is probably 
the tax rate best calculated to produce maximum returns 
and minimum drying-up of the source of revenue. It 
is likely that this rate is still the best, all things consid- 
ered, but the complicated modern system of living prob- 
ably requires some differentiation. The best compro- 
mise yet put forward is contained in the schedule sug- 
gested by Secretary Mellon. His twenty-five per cent 
maximum surtax is undoubtedly above that which will 
give greatest returns and least depletion, but it is 
infinitely better than the existing maximum or any 
other that has been proposed. 

If voters everywhere would make it clear that election 
problems would be greatly simplified for those legisla- 
tors who place the interests of the people first in consid- 
ering tax problems, there is an excellent chance that the 
Mellon rates returned by the revenue act by the Senate 
Finance Committee would stay there. 





Avoiding Duplication of Statistics 


HY anyone should enjoy collecting statistics is 

more than we can comprehend. We admit their 
value but deny their interest. As there are statisticians 
who apparently enjoy their work and even go so far as 
to encroach occasionally upon each other’s territory it 
is a pleasure to note that a movement is under way to 
eliminate such duplication of effort. 

Everyone connected with a manufacturing establish- 
ment has some interest in employment statistics. Such 
statistics are collected both by federal and by state 
agencies and it has been found that the same ground 
is often covered twice. To obviate duplication a com- 
mittee of the American Statistical Association was ap- 
pointed two years ago to frame a plan of organization 
for the collection of governmental labor statistics. The 
report of this committee appears in the March issue 


of the Journal of the American Statistical Association. 

In view of the growing importance of index numbers, 
such as the cost of living indexes of the Bureau of 
Labor Statistics and of the National Industrial Confer- 
ence Board, in labor and wage negotiations, it is cer- 
tainly wise to do everything possible to make these 
index numbers as accurate and as comprehensive as 
possible. The recommendations of the committee tend 
to accomplish this end and, in general, are worthy of 
support. 





Facts About the Salaries of Postal Clerks 


HERE is a little matter of $150,000,000 involved 

in bills now before Congress to increase salaries of 
post office clerks—just about 50 per cent of the surplus 
now in the treasury. If the increases go through, the 
budget of the nation will have to be recalculated, inas- 
much as it was estimated on the basis of the surplus 
mentioned. Money to pay for the increases will be 
derived from added taxation, or increased postal rates, 
or both. You will help pay it. 

Probably some postal clerks deserve more pay. On a 
comparative basis they do. Just why a clerk in a town 
of 500 should receive the same pay as a clerk in New 
York isn’t clear; certainly the cost of living differs in 
the two localities. If the salary of the New York clerk 
is what it should be, the other clerk is getting too much. 

What are the salaries of postal clerks? And what 
are the salaries of clerks in other comparable busi- 
nesses? 

Ordinary postal clerks (not to be confused with spe- 
cial clerks, railway postal clerks, watchmen, messengers 
and laborers) get a minimum of $1,400 and a maximum 
of $1,800. Advances from the minimum to the maxi- 
mum are made in increases of $100 per year. There 
are now less than 6,000 receiving $1,400 and more than 
27,000 receiving $1,800. Of carriers, who have the same 
scale, approximately 2,000 receive $1,400 and more than 
32,000 receive $1,800. 

In other businesses (company names cannot be given) 
similar clerical work is paid for at rates of from $648 
to $1,728, with minimum rates of $648, $781, $840, 
$900, $1,008, $1,200, $1,381, and $1,485, and maximum 
rates of $1,140, $1,320, $1,441, $1,500, $1,652, $1,723 
and $1,728. These rates come from big businesses. In 
a number of representative cities, smaller businesses 
pay from $780 to $2,670, the average minimum being 
$980 and the average maximum $1,972. 

Supply and demand have something to do with sal- 
aries, and in this connection it is interesting to know 
that there are many applicants in line for the post 
office jobs and many more inquiring about the dates of 
examinations. . 

The turnover in the personnel of the post office, the 
largest business in the country, employing 351,000 peo- 
ple, with an appropriation bill for 1925 of $614,000,000, 
is 8 per cent. 

The Postmaster general is making a survey to deter- 
mine the costs in handling the mails. Would it not be 
simplest and safest to hold up present bills and to 
let the Postmaster General finish his cost ascertainment 
before raising the rates on parcel post or second class 
matter, or increase taxes, as have been suggested? 
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Wilmarth & Morman Motor-Driven No. 1 
Universal Tool and Cutter Grinder 


A notable improvement in its 
No. 1 universal tool and cutter 
grinder has recently been made by 
the Wilmarth & Morman Co., Grand 
Rapids, Mich., by the addition of a 
motor drive, self-contained in the 
machine. This rather unusual de- 
velopment in this class of grinding 
machines is shown in the accom- 
panying illustration, from which it 
will be noted that the accessibility 
and convenience of operation of the 
machine has been increased to a 
considerable degree. The hand-feed, 
belt-driven machine was described on 
page 523, Vol. 41, of the American 
Machinist, and it is interesting to 
note that in the decade that has 
elapsed since then, it has not been 
necessary to change the general de- 
sign of this machine, except for the 
addition of power feed for the table. 

The motor drive eliminates the 
awkward superstructure previously 
required around and above the ma- 
chine, and there are no belts to in- 
terfere with complete freedom of op- 
eration. Fig. 1 shows the location of 
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Fig. 1—Wilmarth & Morman Motor- 
Driven No. 1 Universal Tool and 
Cutter Grinder 


the three motors that drive the grind- 
ing spindle, the table drive and the 
work headstock, respectively. Motors 
for 110- or 220-volt, single-phase, 60- 
cycle alternating current, or 110- or 
220-volt direct current, are fur- 
nished, unless otherwise specified. 
A 4-hp. motor is mounted on a 
bracket directly above the main head 


and drives the grinding spindle 
through a_ short belt, suitably 
guarded. The motor bracket is a 


part of the head casting, providing a 
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Fig. 2—Wilmarth & Morman motor- 
driven grinder set up for 
internal grinding 


secure and rigid mounting. The 
}-hp. motor for the table feed is 
mounted beneath the left-hand end 
of the table near the gear box and 
is also close-connected, thus secur- 
ing a compact and convenient ar- 
rangement. The use of these motors 
permits both head and table to be 
swung through 360 degrees, adding 
greatly to the flexibility and freedom 
of operation of the machine. 

The work headstock is provided 
with a 4-hp. motor. The bracket on 
which this motor is carried is a part 
of the headstock casting, so that its 


mounting is also secure and the 
driving belt is short. The controlling 
switches for the motors are located 
in an accessible position on the knee 
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Fig. 83—Cutter sharpening with the 
Wilmarth & Morman motor- 
grinder 


below the table. If power feed for 
the table is not desired, the 4-hp. 
motor below the table is, of course, 
not furnished. 

Among the advantages claimed for 
this motor-drive arrangement may 
be noted a 50 per cent saving in 
power and a saving of more than one- 
half in floor space. It is also said 
that there is considerably less wear 
and tear on the gear box mechanism. 

The three illustrations show the 
machine set up for different grind- 
ing operations. Fig. 1 illustrates 
the arrangement for’ cylindrical 
grinding, the work being mounted 
between centers on the table. In- 
ternal grinding in the bore of a mill- 
ing cutter is being done on the ma- 
chine shown in Fig. 2, and Fig. 3 
shows the operation of sharpening 
the blades of a cutter. 

No electrical equipment other than 
that on the machine is required, and 
it can be operated from an ordinary 
lighting circuit. All the regular and 
special equipment available for the 
belt-driven machine can also be fur- 
nished for the motor-driven model. 
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“Dew-All” Woodworking 
Machine 


A recently marketed product of the 
DeWalt Manufacturing Co., Leola, 
Lancaster, Pa., is the small electric 
woodworking machine shown in the 
accompanying illustration. 

The apparatus consists of a col- 
umn that can be attached to the 

















“Dew-All” Woodworker 


bench, carrying a slotted arm in 
which slides the motor supporting 
bracket. This bracket may be 
clamped in any desired position in 
the slot, and carries the motor by 
means of trunnions at its lower end. 
This mounting gives the motor, and 
the saw or other tool attached to the 
motor shaft, a practically universal 
movement in relation to the slotted 
arm, 

The tool will cut material up to 
2 in. in thickness and 15 in. wide. 
By setting the motor in various posi- 
tions and using the proper tools, the 
machine will perform the operations 
of a ripsaw, cross-cut saw, tenoner, 
or shaper. Attachments can be pro- 
vided to make the tool available for 
machine knife grinding, turning and 
jigsawing. 

epsianbititaabaitites 
**Ever-Grip”’ Nut and Pipe 
Wrenches 


A wrench, so constructed that the 
jaws can be opened or closed by turn- 
ing the handle, has recently been 
placed on the market by the Ever- 

















“Ever-Grip” Nut and Pipe Wrenches 
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Grip Wrench Co., 129 So. LaSalle 
St., Chicago, Ill. The wrench is 
made plain, or with serrated jaws 
for use as a pipe wrench, as shown 
in the accompanying illustration. 
The construction of the wrench is 
simple, there being only three parts 
in the nut wrench and five in the 
pipe wrench, all interchangeable in 
the same size. 

The upper jaw and wrench bar 
are forged in one piece, the sliding 
jaw being connected to and operated 
by the handle, which is made of 
Shelby seamless steel tubing, knurled 
to afford a good grip. The jaws are 
opened or closed by turning the 
handle, this construction making it 
possible to operate the wrench in 
difficult places and to obtain a posi- 
tive vise-grip on the piece. It is 
said that the wrench is convenient 
to adjust and release, can be operated 
easily with one hand, and will not 
jam under pressure. All parts are 
made from a good grade of heat- 
treated drop-forged steel. 

As the construction of the wrench 
is such that the outer jaw is the 
movable one, the leverage is in- 
creased as the wrench is opened in- 
stead of being decreased, as is the 
case when the inner jaw is the 
movable member. The specified 
sizes of the wrench refer to its 
length when closed; therefore the 
capacity of the wrench increases as 
it is opened. When the jaws of a 
12-in. wrench, for instance, are 
opened, it becomes a 16-in. wrench, 
but when closed it occupies only the 
space necessary for a 12-in. wrench. 
The nut wrench is made in 8-, 10-, 
and 12-in. sizes, and the pipe wrench 
is made in 10- and 14-in. sizes. 





Rodine Extract 


The American Chemical Paint Co., 
Ambler Pa. is now marketing Rodine 
extract, a liquid chemical for use in 
the pickling process of cleaning 
metal. This liquid, when added to 
the cleaning bath, is used to restrain 
the action of the acid on the metal 
without retarding its action in re- 
moving the scale. 

Pickling, although an_ essential 
part of the steel industry, has de- 
veloped along more-or-less empirical 
lines, and the dilute sulphuric acid, 
while removing the scale and rust, 
wastes a good deal of its strength 
dissolving the cleaned metal. Rodine 
extract is used to prevent the acid 
from attacking the cleaned surface, 
to reduce the acid consumption with- 
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out slowing up the pickling, and to 
prevent the formation and escape of 
acid fumes from the bath. 

The quantity of Rodine extract 
used in a bath depends on circum- 
stances and varies from one to ten 
gallons for every 100 gallons of con- 
centrated sulphuric acid used. In 
addition to the advantages mentioned 
above, this liquid is said to improve 
the quality and appearance of the 
work, and to prevent overpickling. 





General Electric Single- 
Phase and Polyphase 
Motors 


The General Electric Co., Sche- 
nectady, N. Y., has recently placed on 
the market two additional types of 
induction motor. These include the 
SCR single-phase motors, designed 
for constant speed at 60, 50 or 40 
cycles, and the KT-900 type, which is 
a riveted-frame, polyphase induction 
motor of the squirrel-cage design. 

The type SCR single-phase motor 
is shown in the accompanying illus- 
tration, and is built in sizes from 
4 to 10 hp., interchangeable for 110- 
or 220-volt circuits. The machine 























General Electric SCR Single-Phase 
Induction Motor 


operates on the squirrel-cage induc- 
tion principle and is designed to 
eliminate the short-circuiting 
switches, thus allowing a simple con- 
struction. Its operating character- 
istics are similar to those of the in- 
duction motor, and both the maxi- 
mum and accelerating torques are 
approximately 200 per cent of the 
full-load torque, without any low 
points during acceleration. 

The no-load and full-load speeds 
are about 3 per cent, respectively, 
above and below synchronous speed, 
giving close regulation for a motor 
of this type. The stator windings 
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are simple concentric polar windings 
arranged for double voltage connec- 
tions. The rotor contains a cast 
squirrel-cage winding, and a repu!- 
sion wire winding of the multiple 
type with equalized commutator con- 
nections to insure uniform distribu- 
tion of armature currents. 

The polyphase motor is furnished 
in capacities from 4 to 15 hp. and is 
of the three- and two-phase, 60-cycle 
design. The electrical improvements 
embodied in this series of motors in- 
clude reduced heating, higher effi- 
ciency and power factor at full and 
fractional loads, and increased start- 
ing torque. The maximum torque 
ranges from 275 to 300 per cent of 
full-load synchronous torque for 
different sizes. 

The principal mechanical improve- 
ments in this polyphase type are 
found in a large increase in oil reser- 
voir capacity, an improved method of 
directing the ventilating air to pre- 
vent the accumulation of dust in the 
windings, and a one-piece rotor hav- 
ing no joints or high-resistance 
spots. 





H & G Diehead for Warner 


& Swasey Turret Lathes 


A modification of the H & G style 
CC diehead, manufactured by the 
Eastern Machine Screw Corp., New 
Haven, Conn., is now being marketed 
for use on Warner & Swasey 2-A and 
3-A turret lathes. The device is 
shown in the accompanying illustra- 
tion. 

This diehead is equipped with a 
special holder to fit the hollow hex- 
agon turret of these lathes, the 
holder being designed to bring the 
head close to the turret, so that it 
will operate with a minimum amount 
of overhang. 

A feature of the device is an ad- 














H & G Diehead for Warner & Swasey 


Turret Lathes 





It pays to Replace—NOW 


justable pull-off arrangement that 
makes it unnecessary for the oper- 
ator to advance the turret exactly in 
accordance with the lead of the screw 
being cut. The feed of the diehead 
is simply followed approximately 
until near the tripping point, when 
the turret is stopped and the head 
continues its advanee until it auto- 
matically opens at the proper point. 
The advance of the turret may be 
considerably behind the advance of 
the diehead without affecting the 
lead of the thread cut. 





Barr Hydraulic Press 


The hydraulic press shown in the 
accompanying illustration is now be- 
ing marketed by H. Edsil Barr, Erie, 
Pa., and is designed to handle a wide 

















Barr Hydraulic Press 


range of work, particularly where a 
fast-moving press of moderate ton- 
nage is desired. The working cylin- 
der is 24 in. in diameter with a 
12-in. stroke, and is designed for a 
maximum working pressure of 200 
lb. per sq.in., giving a total pressure 
of 45 tons. 

The press is mounted on four cast- 
iron feet and four upright steel 
columns support the cylinder. The 
working space is 30 in. wide between 
the columns and 30 in. high between 
the platens when the piston is up. 
Both platens are heavily ribbed, and 
the upper platen is guided against all 
four columns. 

The cylinder has tapped holes for 
1}-in. pipe, so that it will be quickly 
filled with water for fast operation 
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on work consisting of repeated short 
operations. The piston may be op- 
erated up and down in the cylinder 
by the ordinary shop water supply, 
high-pressure water being admitted 
by a three-way valve when the platen 
is down on the work. This method 
of operation conserves the high-pres- 
sure water and effects a considerable 
economy in the operation of the 
press. If compressed air of the re- 
quired pressure is available, it may 
be used in place of the high-pressure 
water. 

The downward movement of the 
piston may be controlled by a valve 
in the exhaust line from the lower 
end of the cylinder. The piston is 
packed with double “Vim Oak” cups, 
and a removable follower plate per- 
mits their easy replacement. The 
piston rod or ram is packed by a deep 
stuffing-box. The platens are regu- 
larly provided with slots for attach- 
ing dies, or any special fastening ar- 
rangements can be furnished. 





Stark Vertical Milling 
Attachment 


A vertical milling attachment with 
a maximum capacity of ¢ in., and 
adapted for use on its bench lathes 
and bench milling machine, has re- 
cently been placed on the market by 
the Stark Tool Co., Waltham, Mass. 

The device is arranged to be 
clamped directly to the headstock of 

















Stark Vertical Milling Attachment 


the lathe or milling machine, as 
shown in the accompanying illustra- 
tion, and may be swung 15 deg. either 
side of the vertical position. The 
spindle is fitted with a draw-in device 
which will accommodate Stark No. 
3 collets, taper collets and cutter 
arbors. The spindle is driven 
through helical gears at twice the 
speed of the machine spindle. 
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Pottstown 6-In. Globe Valve Reaming and 
Tapping Machine 


A 6-in. automatic reaming and 
tapping machine for globe valves, 
cocks and fittings, has recently been 
placed on the market by the Potts- 
town Machine Co., Pottstown, Pa. 
The machine is adaptable for ma- 
chining globe valves and similar fit- 
tings ranging from 2.to 6 in. in size. 

The machine has a total of eight 
spindles, arranged as shown in the 
accompanying illustrations, and these 
spindles provide for the use of 
roughing, reaming and facing tools, 
in any desired combination. The 
right-hand and left-hand working 
positions, Fig. 1, are provided with 
three spindles each, and at the rear 
of the machine two spindles, used for 
finish-seating globe or angle valves, 
are located. The three spindles on 
the right-hand side are interchange- 
able and may be used for tapping or 
reaming and facing. 

The work is placed in the chuck 
facing the operator, Fig. 1, while 
the rest of the machine is working 
on the three other chucks. The index- 
ing of the turret is performed by the 
air cylinder located at the upper left- 
hand corner of the machine, the 
operation being started by an air 
valve actuated from the latch bar. 
At the conclusion of indexing the 
feed of the spindles commences and 
the machine automatically stops at 
the conclusion of the cycle. Mean- 


while another casting has _ been 
chucked and the operations are re- 
peated. 

The feed of each set of spindles is 
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in the rear in Fig. 2. The wrist- 
plates are connected to the spindle 
feeding bell-cranks by suitable rods, 
all the rods being fastened in slots 
in the plates to allow the use of dif- 
ferent lengths of feed on the various 
spindles. 

Each spindle has a longitudinal 

















Fig. 2—Rear view of Pottstown machine 


controlled by a cam that oscillates a 
wrist-plate. These triangular wrist- 
plates can be seen at the ends of the 
machine in Fig. 1, and at the center 

















Fig. 1—Pottstown 6-in. Globe Valve Reaming and Tapping Machine 


adjustment that can be made while 
the machine is in operation. By the 
shifting of one gear the automatic 
reversing mechanism for tapping is 
thrown in. The setting up of the 
machine for different pieces of work 
is said to be easy, since it is possible 
to remove any of the tools without 
removing the others or changing 
their adjustment. 

If the machine stands on the floor, 
the operator is required to use a 
platform not shown in the illustra- 
tions, or the machine can be mounted 
below the floor level, if desired. It 
is claimed that a 6-in. globe valve 
can be completely finished in four 
minutes, this time including the cut- 
ting of the seat or threading the 
valve to receive a seat ring if such 
be required. 

The machine is driven by a 35-hp., 
variable-speed motor mounted at the 
rear of the machine, as shown in 
Fig. 2. A rotary pump and piping 
system is provided to apply cutting 
compound to the tools. The floor 
space occupied by the machine is 
17x10} ft., and the height is 114 ft. 
The weight is approximately 46,000 
pounds. 
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Stamets Three-Way Horizontal 
Drilling Machine 


A three-way, horizontal drilling 
machine that is adaptable for a con- 
siderable variety of work has re- 
cently been placed on the market by 
William F. Stamets, Jenkins Arcade 


tained by means of drum cams that 
provide quick travel, slow feed, and 
quick return for the drill carriages. 
Different feeds are available through 
the use of change gears, the main 
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img cycle, or operated manually at 
any time. Provision is also made 
for operating the feed mechanism by 
hand, and a friction safety device is 
incorporated to prevent injury to the 
apparatus from dull drills, broken 
points, or other obstructions. 

The machine illustrated is engaged 
in the drilling of rivet holes and 
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Fig. 1—Stamets Three-Way Horizontal Drilling Machine. 


Building, Pittsburgh, Pa. The 
essential features of the machine are 
shown in the accompanying illustra- 
tions, the front of the machine being 
illustrated in Fig. 1 and a rear view 
being given in Fig. 2. The arrange- 
ment of the spindles in relation to 
the work holding fixture is apparent. 

The feed of the spindles is ob- 


Reliance Self-Lubricating 


Bushings and Bearings 


The bearings and bushings, for- 
merly known as the Reliance oilless 
bearings and bushings, and made by 
the Reliance Machine Co. of Boston, 
are now being marketed by the Metal 
Saw & Machine Co., 40 Napier St., 
Springfield, Mass. The trade name 
Reliance is being retained but the 
term self-lubricating has been sub- 
stituted for oilless. It is said that 
improvements in the bearings have 
been made since the business changed 
hands, these improvements in manu- 
facture tending to increase the dura- 
bility and satisfactory service of the 
product. 

The bearings are made in many 
styles, designed for a multiplicity of 
uses. As shown in the illustration, 
staggered holes are drilled in bush- 


feed gears being enclosed and run- 
ning in oil. 

The adjustment of the drill 
spindles to accommodate drills of dif- 
ferent lengths is quickly accom- 
plished by means of a sleeve, rack 
and pinion. A clutch is provided in 
the feed mechanism and arranged 
to be tripped at the end of the drill- 
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Reliance Self-Lubricating Bushings 
and Bearings 


ing, bearing or collar. Compressed 
plugs of lubricating compound are 
inserted into the holes by a method 
which is claimed to give a pressure 
resistance equal to that of the metal 
itself. 

In manufacture the working speci- 


Fig. 2—Rear view of Stamets drilling machine 


cross-pin holes in a difierential case, 
and it is stated that this operation 
is performed in less than 40 sec., 
floor to floor. - There are ten holes 
in each piece. 

The machine is motor-driven, and 
requires a floor space approximately 
5x4 ft. The weight of the machine 
is about 3,500 pounds. 


fications are that the bronze bush- 
ings, which are bored and turned, 
must be held to limits of bore of 
+ 0.001 in. on sizes up to 2-in. 
+ 0.0015 in. up to 3-in. bore, and 
+ 0.0025 in. up to 4-in. bore. The 
bushings can be provided with a cas- 
ing when the nature of the work re- 
quires it, for example, castings cored 
to support the bearings at two or 
more places but not throughout their 
length. 

Special bushings are provided 
where they are to be used in contact 
with abnormal heat conditions. They 
can be furnished to work in tempera- 
tures up to 500 deg. Fahrenheit. 

Among the classes of machinery 
to which the self-lubricating bear- 
ing is adapted are dental, textile, 
printing, electrical, conveying, paper 
making, shoe making and other simi- 
lar machinery. 
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Ingersoll-Rand Size D , 


Pneumatic Drill 


An additional size has recently 
been added to the series of portable 
pneumatic drills manufactured by 
the Ingersoll-Rand Co., 11 Broadway, 
New York, N. Y. This light-weight, 
non-reversible drill has been desig- 
nated size D, and is shown in the 
accompanying illustration. 

The device may be fitted with 
either breast--plate, feed screw, or 
grip handle, and is therefore adapt- 
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pany, and the same column, counter- 
shaft and wheel guards are used. 
The “Western” grinders have one 
set of ball bearings at either end of 
the spindle. Felt retainers are pro- 
vided at each end of the bearings 


























Ingersoll-Rand Size D Pneumatic 
Drill 


able for a wide variety of work. The 
chuck capacity is for drills up to 
fs-in. and *s-in. reamers. The recom- 
mended speed, with air pressure at 
90 Ib. per sq. in., is 700 r.p.m., the 
drill being driven by a three-cylinder 
motor. 

The case is aluminum with steel 
bushings cast in all the bearing holes 
and the throttle hole. The cast-iron 
cylinders are renewable and inter- 
changeable, and all rotating parts 
are accurately balanced to reduce 
vibration. The available feeding 
length with feed screw is 24 in., the 
over-all length of the device being 
15 in. The weight, including breast- 
plate and chuck, is 14 pounds. 





“St. Louis” and “Western” 
Ball-Bearing Grinders 


The Saint Louis Machine Tool Co., 
St. Louis, Mo., has recently added to 
its line of grinding machinery, the 
“St. Louis” and “Western” ball-bear- 
ing grinders shown in the accom- 
panying illustration. 

The No. 1 “St. Louis” grinder has 
its spindle mounted in four ball bear- 
ings as shown. The arbor is 16 in. 
long and is § in. in diameter between 
the collars. The dimensions of the 


machine are the same as the babbitt- 
bearing grinder made by this com- 


“St. Louis” and “Western” Ball- 
Bearing Grinders 


and the bearings are lubricated by 
oil. The dimensions of these ma- 
chines are also the same as the 
babbitt-bearing grinders. 





Anderson Jib Type Scraping 


Machine 
A jib type scraping machine de- 
signed to increase the flexibility of 
the device has recently been added to 
the line of such machines made by 
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Anderson Bros. Manufacturing Co, 
Rockford, Ill. This arrangement 
permits the operator to perform 
scraping operations on any work 
located within a radius of 19 feet. 

The mechanism of the scraper is 
mounted on a trolley that runs on 
the I-beam of a swinging jib, the jib 
being attached to any convenient wall 
or post. The trolley is automatically 
locked to the I-beam as soon as the 
throttle is pushed forward to admit 
air to the scraper ram, so that the 
device can be operated with the trol- 
ley at any position in the 12-ft. 
length of the beam. 

The jib is also locked simulta- 
neously, so that a rigid support for 
the device is provided as the forward 
stroke of the scraper is made. When 
the air is released at the end of the 
stroke the trolley and jib are released 
and the apparatus is free to move in 
any direction. The jib is mounted on 
ball bearings so that it will swing 
easily about its pivot. 

By turning the jib through an 
angle of 90 degrees the operator can 
cross-scrape without moving the 
work, and it is not necessary to 
mount the work on a turn table when 
performing this operation. 

The accompanying illustration 
shows the swinging jib attached to a 
convenient post in the shop, and in- 
dicates the flexibility of the support- 
ing mechanism. Practically all of 
the work shown in the vicinity of 
the operator can be reached by the 
machine. 


Anderson Jib Type Scraping Machine 
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It pays to Replace—NOW 
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Industrial Mobilization Drill Is Held 
in New York City 


Nation-wide war preparation program in September 


A totally new type of sham warfare 
was held in New York, Sunday, 
April 6, in observing the seventh anni- 
versary of America’s declaration of 
war on Germany. 

A mimic industrial mobilization of 
the East took place under the direction 
of James L. Walsh, banker and reserve 
Colonel in the Ordnance Department. 

News of a declaration of war against 
“Brobdingnag” and “Erewhon” was 
flashed over the wire from Washington 
to Captain H. W. Churchill of the 
regular army, who has been in charge 
of the preparations for a kind of “fire 
drill” of munitions producers of New 
York and this vicinity. The news was 
relayed to Colonel Walsh, who hurried 
to his office in the Engineering Societies’ 
Building, 25 West Thirty-ninth Street. 
The first thing he did was to waken 
Guy E. Tripp, head of the Westing- 
house Electric & Manufacturing Co., 
and order him to drop work on radio 
sets and set all his factories to filling 
war contracts that had been signed in 
advance. 

One hundred and twenty-five tele- 
grams or telephone calls were sent to 
captains of industry and representatives 
of large firms capable of producing war 
materials. Most of them were ordered 
to report at once at the headquarters. 
Cipher telegrams were sent to other 
steel workers to begin beating plow- 
shares into swords. The usual form 
was “Contracts 889, 740 and 1,686 effec- 
tive at once.” 

Before noon seventy-five manufac- 
turers and business men, who had been 
organized previously, responded to the 
Government’s call. Unexpected arrivals 
from Washington were Colonel H. B. 
Ferguson, chief of procurement, and 
Major Townsend Whelan, ordnance 
representative in the office of the As- 
sistant Secretary of War. Twenty 
munitions makers who could not re- 
spond in person telegraphed that execu- 
tion of the contracts was already under 
way. 


Wuar WaAs ORDERED FIRST 


Several hundred million dollars’ 
worth of war material was successfully 
ordered in a few hours. The munitions 
contracted for included 550,000 explo- 
sive shells for seventy-fives, 500,000,000 
rounds of small arms ammunition, 500 
Liberty engines and quantities of artil- 
lery, shell cases, fuses, range-finders, 
caissons, limbers and other ordnance 
accessories. 

“The half billion small arms car- 
tridges were ordered at once,” said 


Colonel Walsh, “because the reserves of 
that kind of munitions are more sub- 
ject to deterioration than anything else. 
The contracts covered most of the sub- 
jects having to do with ordnance. Not 
all of the contracts had been drawn. 

“These contracts are genuine docu- 
ments and have been drawn up as care- 
fully as possible, so that they could be 
put into effect on the fairest possible 
terms, in case war should unexpectedly 
develop. A great.program is now being 
developed at Washington to make it 
possible to start production of muni- 
tions at the earliest possible moment, 
in case of war. Those co-operating in 
this plan are not jingoes, but men who 
feel that this kind of preparation is an 
insurance against war. 

“After the work was over, we held a 
critique on it and agreed that the drill 
was defective in some respects and that 
greater organization must take place. 

“One lesson of Sunday’s drill is that it 
is necessary for factories that can pro- 
duce munitions to keep in touch with 
men of special skill in particular lines 
who would be needed in the reorganiza- 
tion to put factories on a war basis 
upon notification. 

“The experiment was so instructive, 
however, that it has been decided to 
hold a nation-wide test next September 
of the country’s capacity to turn itself 
into a war factory overnight.” 





Annual Reports Show 
Increased Business 


Net income of the General Electric 
Co. in 1923 was $38,001,528, as com- 
pared with $30,749,966 in 1922, after 
maintenance and depreciation charges, 
reserves, provision for Federal taxes, 
etc. Allowing for interest and discount 
on debentures, other interest payments, 
addition to general reserve and 6 per 
cent cash dividends on special stock, 
earnings were equivalent to $18.25 a 
share on the $180,089,246 of common 
stock outstanding, against $14.86 
earned on the $175,624,746 of common 
outstanding at the end of 1922. Sur- 
plus in excess of cash dividends was 
$18,579,423, compared with $12,157,391 
in 1922. 

The Hupp Motor Car Co. reports for 
1923 gross sales of $38,013,014, against 
$34,122,847 in 1922. After meeting all 
expenses, and reserve for depreciation 
and interest, the company reported net 
profits of $2,635,788, against $3,763,983 
in the previous year. The net profit 
for 1923, after allowing for preferred 





dividends, left a balance equal to $4.54 
a share earned on the $5,711,310 com- 
mon stock of $10 a share par value out- 
standing, against $7.13 a share on the 
$5,192,100 common stock in 1922. The 
surplus after common and preferred div- 
idends in 1923 amounted to $2,039,846, 
against a surplus after dividends of 
$3,185,901 in 1922. 





Russian Agent for 


Machine Tool Men 


That the machine tool and machinery 
business of Russia is worthy of cultiva- 
tion and that American manufacturers 
are going after this business during 
the coming year is indicated by the fact 
that J. A. Massel sailed Saturday on 
the S.S. “Belgenland” for Moscow where 
he will represent the following Ameri- 
can manufacturers: The American 
Tool Works Co., Cincinnati, Ohio; the 
Norton Co., Worcester, Mass.; the 
Heald Machine» Co., Worcester, Mass.; 
the Wilmarth & Morman Co., Grand 
Rapids, Mich.; the Sprout, Waldron 
Co., Munsey, Pa.; Koehring Co., Mil- 
waukee; the American Hoist & Derrick 
Co., St. Paul, Minn; the Russell Grader 
Co., Minneapolis, Minn.; the Electric 
Wheel Co., Quincy, Ill.; the Best Trac- 
tor Co., San Leandro, Calif.; the Wil- 
liams Co., Erie, Pa.; and George E. 
Whitcomb, Rochelle, Il. 

Mr. Massel will act as an engineer 
salesman and technical advisor to Rus- 
sian manufacturers working through 
the Allied American Corp., of New 
York City. He will remain in Russia 
for at least a year. 





A Million Autos in First 
Quarter 


Motor vehicles produced in March 
numbered 356,509, according to pre- 
liminary reports received by the Na- 
tional Automobile Chamber of Com- 
merce. Of this number approximately 
10 per cent were trucks. 

Compared with production 
ruary, the March outturn shows a 
decrease of 10,929. There was a gain, 
however, of 1472 over the output of 
March, 1923. Truck production is 
running at about the same rate as last 
year. 

Because sales in recent weeks have 
fallen somewhat below earlier esti- 
mates, due to bad roads and heavy 
buying in the early winter, producers 
have to a certain extent readjusted 
their operating schedules to avoid an 
oversupply. 

Since Jan. 1 output has run be- 
tween 15 and 20 per cent above that 
of the corresponding period last year. 


in Feb- 








566b 


AMERICAN MACHINIST 


French Business Shows Improvement 
in Many Lines 
Lack of skilled labor and politics the two drawbacks 


First of the year trade conditions in 
France are not immeasurably affected 
by the financial situation for there is 
a considerable activity in most indus- 
tries as well as specifically in the ma- 
chinery and tool trade, notably with 
respect to the limited lines of agricul- 
tural machinery that are manufactured 
in France. A recent agricultural ma- 
chinery exhibition resulted in_ in- 
creased business over that of a similar 
event in the year before. If there is 
any pronounced selling boom it is in 
export lines, as encouraged by the low 
valued franc. When this stimulation 
is appraised it is certain that export 
lines will first feel the effect. 

The raise in railway rates on 
March 10—50 per cent on passenger 
fares and 124 per cent on freight— 
while needed from the railroad operat- 
ing point of view, is considered by 
general industry as a handicap around 
which some way must be found. Post- 
age rates are booked for an early in- 
crease of 20 per cent, as well as those 
for telegrams and telephone rates in 
general. All these are indeed business 
handicaps which will be felt more by 
small business than by big business but 
felt by all nevertheless. 


LaABorR Is SATISFIED 


There have been few labor troubles 
since the first of the year, the chief, 
from what significance it may have on 
the future, being that of the Citréen 
automobile plant which was virtually 
for a matter of interior organiza-ion 
and work lay-out rather than a ques- 
tion of the rate of pay. The French 
mechanic still takes slowly to innova- 
tion in methods of working. 

As usual there is a dearth of skilled 
labor in many industries, or even of 
the material from which skilled labor 
may be made. Nevertheless the coun- 
tryside is becoming depeopled and if 
mechanics are not made in a day there 
are certainly recruits to most industries 
which have left the fields fallow, which 
in the long run will bring about another 
crisis of a different nature, unless the 
wholesale electrification schemes are in 
operation within the next few years 
and a more general use is made of 
agricultural tools and machinery and 
above all increased application of fer- 
tilizer to the ground. 

An important organism has _ been 
founded to be known as the Societe 
d’Etudes et d’Informations Econo- 
miques which is virtually to replace the 
similar activities hitherto grouped under 
various bureaux of the famous Comité 
des Forges. In general it will devote 
itself to metallurgical investigation, sta- 
tistical work and a wide spread follow- 
ing up of contemporary information 
and trade outlets which will offer oppor- 
tunities to French industry. It’s scope 
will be manifestly wider than that of 
the Comité des Forges and its services 
will be available to a wider circle of 
those interested. 

The Lyons Trade Fair opened re- 
cently with a more considerable eclat 


than any previous. The stands were 
more homogenous and, while covering 
less space in the open than formerly, 
many are housed in the Grand Palais 
which gives opportunity for talking and 
doing business which is naturally diffi- 
cult in open air stands. It is too soon 
to state what the results of the trading 
may be, but the number of exhibitors 
is annually on the increase and should 
it prove that there was a lull in affairs 
the present season it will be explained 
by the strained economic and political 
situation of the moment. 


FURNACES ACTIVE 


As a final augury of the prosperity of 
French metallurgy in general, it may 
be stated that on March 1 there were in 
operation 134 blast furnaces in France 
as compared with 125 a year ago, with 
43 others in construction or under re- 
pairs. The monthly production of pig 
iron had increased from 564,655 metric 
tons in 1923 to 585,978 tons in 1924, and 
February production of steel was in ex- 
cess of that of December last by 15,513 
tons and of December 1922 by 126,425 
tons. The conditions are immeasur- 
ably superior from a production point 
of view than at any time since the 
armistice or even of immediately be- 
fore the occupation of the Ruhr, what- 
ever signification the latter observation 
may have. 

An encouraging note on behalf of the 
possibilities of increasing the sale of 
American agricultural machinery in the 
French protectorate of Tunisia is the 
fact that such similar tools and ma- 
chines as have been sent out from 
France are of a general order too com- 
plicated and not sturdy enough for the 
untrained hands of the native popula- 
tion. The United States has from the 
first well understood this sine qua non 
of agricultural machinery and it is in- 
teresting to note that the observations 
of the French colonial agency confirm 
this fact. Aside from the American 
competition which France meets in 
Tunisia there is that of Czecho-Slovakia 
which is not inconsiderable. It may be 
mentioned that most of the American 
products that reach Tunisia are by way 
of transhipment via France, which in 
no way minimizes the importance of 
this market which does not appear in 
its proper place in the usual official 
statistics available. 





Railroads Buying Less 
Equipment 


In view of the admittedly reduced 
capacity of operations of the railway 
equipment companies during the past 
few months, it is interesting to com- 
pare the volume of business placed with 
these companies in the first quarter of 
1924 with that in the corresponding 
period a year ago. In the first three 
months of this year more orders were 
received for freight cars than in the 
March quarter last year, but there was 
a sharp drop in forward business in 
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the case of passenger cars and locomo- 
tives. In the first quarter of 1923, 
56,950 freight cars were ordered or 60 
per cent of the total for the year. Dur- 
ing the first three months just passed 
the number was 61,541. Passenger car 
requirements decreased in the March 
quarter from 972 in the three months 
last year to 573. Slightly over 500 
locomotives were ordered as against 
1,399 in the March quarter of 1923. 
This latter figure was 65 per cent of 
all the locomotive business last year. 
The ratios of new business in the 
March quarter of 1923 as compared 
with the full year were rather abnormal 
as the foregoing figures show. 





Spence Speaks at Massa- 
chusetts Meeting 


At the annual business meeting and 
dinner of the Western Massachusetts 
branch of the National Metal Trades 
Association, John C. Spence, superin- 
tendent of the Norton Co., Worcester, 
spoke on “The Boy in Industry,” to an 
assembly of 100 members. Officers were 
elected as follows: President, C. A. 
Mayer, American Bosch Magneto Corp.; 
vice-president, Harry C. Beaver, Rolls- 
Royce of America, Inc.; treasurer, A. D. 
Scott, Hampden Brass Co.; secretary, 
A. R. Tullock; executive committee, 
Phelps Brown, Wico Electric Co.; C. E. 
Hazelton, John Russell Cutlery Co.; 
S. L. Butler, Northampton Cutlery Co.; 
Robert E. Newcomb, Worthington Pump 
& Machinery Corp.; T. K. O’Connor, 
G. Haarmann & Co.; Charles P. Russell, 
John W. Russell & Sons Co.; advisory 
board of past presidents, G. W. Kyburg, 
Package Machinery Co.; L. J. Chandler, 
Chandler Co.; C. E. Van Norman, Van 
Norman Machine Tool Co.; George H. 
Empsall, Duckworth Chain Mfg. Co. 





Equipment Buying by 
Southern Railway 


The Southern Railway has com- 
pleted its order for $10,000,000 worth 
of new equipment, including 25 loco- 
motives, 50 all-steel passenger cars, 
and 4,250 freight cars, according to 
information given out recently. De- 
livery of the box cars and the locomo- 
tives will be made in May. The gondola 
and hopper cars are to be delivered 
during the summer and the passenger 
cars between August and October ac- 
cording to plans. 

The order includes 5 mallet engines, 
20 heavy switch engines, 25 coaches, 
5 dining cars, 12 baggage express cars, 
6 mail baggage cars, 2 full postal cars, 
2,000 steel underframe cars, 1,500 all- 
steel low sided gondola cars and 750 
steel underframe composite hopper 
cars. 

Most of the equipment will be con- 
structed at plants on the Southern 
lines. The locomotives sre to be built 
at Richmond, Va., by the American 
Locomotive Co., the gondolas at Bir- 
mingham by the Tennessee Coal, Iron 
& Railroad Co., the box cars by the 
American Car & Foundry Co. at East 
St. Louis and the baggage express and 
mail cars by the same company at 
Jeffersonville, Ind. 
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Notes of Washington Activities 
By Paul Wooton 


Following certain erroneous deduc- 
tions by Representative Ben Johnson, 
of Kentucky, the House of Representa- 
tives last week worked itself into a 
frenzy over fees paid to auctioneers. 
After much extravagant language had 
been used and the Director of Sales 
excoriated to the limit of printability, 
the gentlemen making the charges 
found on further investigation that 
there was nothing to justify the storm 
which they brewed and which they 
were unable to control after it started. 

It happened that two prominent 
Mississippians from the Seventh Con- 
gressional District of that state are 
connected with the incident in a major 
way. Percy E. Quin, who represents 
the District in Congress, was one of 
the principal accusers. He declared 
that the man who took the money de- 
rived from the sale of Liberty Bonds to 
conduct the war “against the ignoble 
Huns across the sea”’ to fritter it away 
on auctioneers “is guilty of embezzle- 
ment of power and betrayal of trust.” 
He characterized the arrangement with 
the auctioneers as robbery and accused 
the Director of Sales of outrageous 
conduct. 

Mr. Quin did not know, however, that 
the Director of Sales for the War De- 
partment is Major Charles D. Hart- 
man, of Brookhaven, the son of one of 
the most highly respected men who ever 
lived in the District—a prominent lum- 
berman and plantation owner. Major 
Hartman’s own career has been a par- 
ticularly brilliant one, since his gradua- 
tion from West Point in 1908. He is 
the holder of a Distinguished Service 
Medal and has scored repeated suc- 
cesses in the handling of business mat- 
ters for the Army. At a major’s 
salary he is handling the work for 
which a civilian predecessor received 
$25,000 per year. He has been com- 
mended repeatedly for the business-like 
way in which he handled one of the 
major divisions of the Construction 
Service during the war—a_ faculty 
which also characterized his service in 
France. 


Wuat Startep It? 


The trouble started when Repre- 
sentative Johnson ran across the fact 
that the Fitzpatrick Tell Auction Co., 
of New Orleans, received $1,321.23 for 
a three-day sale. This led to further 
inquiry and the development of the 
fact that an auctioneer in Philadel- 
phia received remuneration averaging 
$2,611.93 per day, another in Rochester, 
N. Y., received $13,585.88 for a three- 
day sale, and various other comparable 
amounts which had been paid _ to 
auctioneers. Mr. Johnson’s conception 
of an auctioneer’s duties was outlined 
in his address before the House. All 
an auctioneer has to do, he said, is 
merely to say “How much am I[ 
fered?” After repeating that exclama- 
tion three or four times, he then says: 
“Once, twice, three times and sold!” 
This, in the opinion of Representative 
Johnson, does not justify a remunera- 
tion of $1,000 per day and up. 

The Kentucky representative had 
the groundwork all laid for a congres- 


sional investigation, but his hopes in 
that connection were blasted by an 
array of facts marshalled by the Direc- 
tor of Sales. 

Since the War Department has been 
engaged for a number of years in the 
disposition of the hundreds of millions 
of dollars worth of property accumu- 
lated during the war period, it has 
worked out to a high point of effi- 
ciency most of the operations in con- 
nection with the sale of surplus prop- 
erty. Long since, the cream of this 
material was sold. When the surplus 
property contained goods which were 
saleable to the public at large, retail 
stores were maintained Throughout 
the entire period of the sales, a policy 
of encouraging small buyers and the 
prevention of monopoly in purchase 
has been maintained rigidly for the 
common good of all concerned. 

One of the outgrowths of the experi- 
ence was that established auctioneers 
with large organizations could secure 
the maximum amount of return from 
surplus property. This is particularly 
the case at the present when most of 
the remaining surplus consists of 
strictly military material which re- 
quires re-manufacture before it is 
adaptable to commercial re-sale. 

The simple matter of crying the 
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goods, referred to by Representative 
Johnson, is only an incident of the work 
which the auctioneer is called upon to 
do. Frequently in the course of a day’s 
sale, a million dollars worth of prop- 
erty is sold. This consists of myriads 
of items. Before the sale can be held, 
a large force of experienced men must 
be hired by the auctioneer to inventory 
the property and arrange it so as to be 
readily disposed of on the day of the 
auction. The auctioneer must print at 
his expense a catalog listing in detail 
each item which is to be offered. In 
some instances, it is necessary to print 
30,000 of these catalogs. Each step of 
the operation must be inspected and 
approved by a representative of the 
Government. This slows up the process. 
The facts of the situation are that 
great difficulty is found in inducing 
the leading auctioneers to undertake 
the conduct of these sales. This is due 
to the fact that the margin of profit is 
uncertain and small at best. The aver- 
age compensation to the auctioneer at 
all sales during 1923, when property 
valued at $74,984,000 was sold, was 
1.59 per cent. A _ Baltimore firm, 
against whom Representative Johnson 
directed a particularly savage thrust, 
has furnished a sworn statement that 
its total compensation was 2 per cent 
of the goods sold. When it is consid- 
ered that the commission usually de- 
manded by auctioneers is 10 per cent, 
it can be seen that the taxpayers were 
not being mulcted. 





Machinery Exports Increasing 
Last year expected to be eclipsed by this year’s business 


Industrial machinery exports from 
the United States in 1923 were greater 
than those of 1922 by an important 
margin, according to Commerce Re- 
ports. While exports were greatest in 
1920, involving a total of about $324,- 
000,000 and in 1922 had receded to 
$112,000,000, it now appears that the 
worst of the depression has passed. 
From this time forward a _ certain 
amount of expansion is to be antici- 
pated. 

Ever since the armistice the export 
trade has been strongly influenced by 
fluctuations in foreign exchange. Al- 
though these forces are still at work, 
the situation is improving and in all 
probability will not interfere with busi- 
ness as it has heretofore. 

Careful consideration should be given 
to the changes that have developed in 
our exports of machinery. In pre-war 
years Europe occupied a very impor- 
tant position in the trade, but since 
1910 the markets of Asia have been 
taking an increasing proportion of ma- 
chinery exports. Trade with the Far 
East has now become more important 
than ever. The markets of Latin 
America are also assuming significance 
as compared with those of Europe. 
Canada, Cuba, and Mexico have in re- 
cent years absorbed very large amounts 
of American machinery. 

On the score of competition, the ex- 
port field also deserves special atten- 
tion. In pre-war years the machinery 
trade of the world was, to a large ex- 
tent, divided between Germany, Great 
Britain, and the United States. During 


the war, Germany was eliminated as a 
competitor, but following the armistice 
that country made a serious effort to 
regain the position formerly held. 


Our OPPORTUNITY 


Reports recently received by the 
Department of Commerce indicate that 
in Belgium, Spain, Italy, and in coun- 
tries further removed from Germany, 
that country’s competitive force is 
diminishing. 

The machinery trade of the world in 
the immediate future will be largely 
in the hands of British and American 
manufacturers, and sales effort in 
foreign markets should be especially 
planned to meet the peculiar situation 
now existing. The Industrial Ma- 
chinery Division of the Bureau of 
Foreign and Domestic Commerce has 
just issued a special bulletin upon this 
subject, going into the matter in con- 
siderable detail, copies of which may be 
had free upon application. 

——>—_— 


Office Managers Will Meet 
in June 

The fifth annual conference of the 
National Association of Office Man- 
agers will be held June 12, 13 and 14 
at Niagara Falls, Ontario, Canada. A 
variety of subjects will be discussed at 
the time and it is anticipated that the 
attendance will be the largest in the 
history of the association. Among the 
papers listed are: “Training Em- 
ployees,” “The Schools and Industry,” 
and other problems of manufacturers. 
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waits on the report of the repara- 
tions experts to the reparations 
committee. 

It was promised for Saturday or 
Sunday, but it is not available as this 
is written. Many guesses at its con- 
tents and tenor have been made, but as 
none of them is authoritative it might 
be misleading to discuss them. The 
tone of the markets is better, because 
it is generally assumed that France 
pledged herself to an acceptance of the 
report when she borrowed $100,000,000 
from the Morgans. But this is con- 
jecture and the prevalent belief that it 
is “all over but the shouting” is hardly 
warranted. 

The recommendations made must be 
considered at length by the reparations 
commission and run the gauntlet of the 
signatory powers before they are finally 
adopted. 

A caution against taking too much 
for granted is therefore in order, for 
while there is every reason to hope 
that the issuance of the committee’s 
report will mark the dawn of a new 
day for Europe, it is well to remember 
that there are several hours between 
sunrise and noon. 


TT weaits on the the world business 


But reasonable caution should not 
blind us to the evident soundness of 
our domestic situation or the gradual 
improvement recorded abroad in spite 
of the suspense with which a settle- 
ment of the reparations question is 
awaited. 

In the United States the bond mar- 
ket is better because money is cheap 
and is likely to be cheaper. A Swiss 
loan of $30,000,000 was sold in two 
hours, and most foreign “dollar bonds” 
have advanced with French and Bel- 
gian francs which are probably high 
enoug® until we know more about when 
and how much Germany is going to 
pay. 

The stock market has also improved. 
On April 1 dividends amounting to 
$250,000,000 were paid to 1,500,000 
stockhoiders in 402 corporations, and 
the effect seems to have been tonic. 

Railway earnings for February were 
at the rate of more than 6 per cent 
on the valuation that the Interstate 
Commerce Commission has put upon 
the properties, and this has been re- 
flected in the price of railway stocks, 
especially the low priced shares. 

It is said that the stronger roads will 
try to evade the “recapture clause” of 
the railroad bill by pleading that their 
properties are undervalued and that 


in the aggregate the Class I roads 
are worth thirty billions instead of the 
twenty billions at which they are now 
officially appraised. 


Meantime the Soo line has proposed 
to buy the Wisconsin Central, and the 








What’s Doing in 
Industry 


April did not have the auspicious 
opening that was expected by ma- 
chinery and machine tool dealers, 
but it can be said that business 
remained steady and on a par with 
March trading, which was fair. 
With the automobile makers and 
the railroads both buying lightly, 
attention has been turned to rail- 
way equipment builders, the big 
electric companies and general in- 
dustrials, 

Slight improvement is recorded 
in electrical business in the indus- 
trial field, although it is reported 
that radio equipment and other 
specialties are not selling. Wiring 
and appliances for building have 
kept up well all winter and spring 
and no improvement is expected 
during the next month. 

General business dropped off 
slightly during the past week and 
commodity prices were revised 
downward to a small extent. 


Employment statistics show a } 
gradual easing in the labor market 
and unemployment figures are a 
trifle higher than a year ago. No 
serious labor troubles are antici- 


pated. 


Wall Street reports that stock 
Prices increased and strengthened 
during the past week and losses sus- 
tained by the bear movement two 
weeks ago have been made up in 
many cases. It is a striking feature 
that stocks improved almost in the 
same proportion that general busi- 
ness declined. 























Pennsylvania is reported to be increas- 
ing its holdings of New Haven whose 
earnings are now nearly equal to fixed 
charges. As moves of this kind on the 
railroad checkerboard become more fre- 
quent it is alt@égether likely that the 





strategic value of other low priced 
stocks will be recognized. 

In most of the commodity markets 
the drooping tendency reported last 
week has disappeared... Wheat and corn 
are a little higher. They seem to be 
intrinsically worth present prices, for 
speculation in grain has been almost 
killed by the Capper Tincher bill of 
which one Chicago operator is reported 
to have taken advantage in an effort 
to escape paying the losses he sustained 
as a result of the recent decline. 

A thoroughly liquidated cotton mar- 
ket has had a sharp advance upon a 
better appreciation of the statistical 
situation and its strength. The demand 
for dry goods is better despite the 
obscuration of the pessimists. 


The steel industry continues to sur- 
prise the reactionists by its activity 
and the new building planned and in 
progress promises to exceed last year. 
Copper is steady at 138. A great in- 
crease in the export demand is hoped 
for concurrently with the settlement of 
the reparations question. Tin continues 
to jump up and down, but lead and 
zine are quieter. 

Some Chicago jobbing houses report 
a slight decrease in distribution, but 
retail trade everywhere seems to be 
excellent. The national wealth of the 
United States at the end of 1922 is 
estimated at 321 billion dollars as 
against 186 billion ten years previously. 
Even allowing for the decreased value 
of the dollar this seems to be satis- 
factory when the world war and its 
costs are considered. Perhaps it ex- 
plains the confidence of the automobile 
manufacturers who insist that they 
can sell four or five million cars this 
year and pooh-pooh the reported fall- 
ing-off in the demand. 


The Federal Reserve statement shows 
a decrease of $32,000,000 in gold and 
an increase of $66,000,000 in earning 
assets. As a result the reserve ratio 
is 2 per cent lower at 78.8 per cent. 
Just where the gold has gone to does 
not appear. Probably it has been forced 
into circulation in the form of gold 
certificates. Some one has just dis- 
covered that in the United States more 
than $5,000,000 of gold a month is 
now consumed “in the arts.” If this 
be true it is additional evidence of our 
prosperity, and if we keep our heads 
while the reparations questions is under 
discussion there is no reason why we 
need have any concern for the eco- 
nomic future. 
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The Industrial Review 


What the year has yielded and some predictions 
for next year’s production 


Te following reports, gathered 
from the various machinery and 
machine tool centers of the coun- 
try, indicate the trend of business in 
these industries and what may be ex- 


pected from the future: 


Indianapolis 


Spring seems to have a rather good 
influence on the machinery trade here. 
Most industrials are taking time to in- 
stall some replacements. Some indus- 
tries are more active than others, of 
course. The automobile trade, both in 
its tooling and machinery demands, is 
not as active in Indianapolis as it was 
immediately after the mid-winter 
shows. Reports from factories in other 
sections of the state, however, show 
them busy. In South Bend, the Stude- 
baker Corp. is busy and the same is 
true in Kokomo, where the Haynes 
company recently put over a successful 
financing deal and is busy making cars. 
It is expected the local trade will pick 
up as soon as dealers can move those 
cars purchased for the spring demand. 

Machinery dealers here report the 
demand from fabricating plants, both 
in Indianapolis and other cities, picking 
up. Demand is especially good with 
those plants that deal in structural steel 
both for private and public construc- 
tion. After a winter of inactivity, rail- 
road shops in various localities are put- 
ting more men to work and the tool 
trade, especially, has benefited from 
this. The railroads this year will do 
much repair work in Indiana, according 
to local officials. It is expected some 
roads even will do more than last year. 
This has put the car manufacturing 
plants more in the market for machine 
tools than they were last fall and this 
business is expected to show a gradual 
expansion at least until mid-summer 
has been started. 


. 
Chicago 

With the usual exception’ here and 
there Chicago dealers report a satis- 
factory business during March and sev- 
eral had more business during March 
than any preceding month this year. 
The Chicago representative of a milling 
machine manufacturer stated that his 
general office reports having done a 
better business during March than any 
month in the history of the firm, except 
during the war period. The drill busi- 
ness has been good and the Chicago 
office of the Cleveland Twist Drill Co. 
made sales up to its quota during 
March. The Chicago representative of 
a lathe manufacturer states that he 
has exceeded his sales quota thus far 
during 1924, 

The pessimists say that the Wash- 
ington situation is retarding business 
and that the Class A railroads, which 
decided last October to spend for equip- 
ment and maintenance in 1924 the same 


amount they spent in 1923, are not 
going ahead with their program and 
will not do so until the situation in 
Washington clears up. They say that 
there is even greater uncertainty on 
the part of consumers of machinery 
and machine tools than there was 
before. 

The optimists do not believe that the 
Washington situation will have a seri- 
ous influence upon the market and be- 
lieve dealers will continue to get busi- 
ness in April as they did in March. 

The principal industrial activity in 
the Chicago district is in the automo- 
bile accessory line. Several of the 
manufacturers are working overtime. 
The pessimists say that this is being 
done in order to fill orders promptly 
as received so that there will not be 
an opportunity for cancellation when 
the bottom falls. The optimists think 
that the automobile market will con- 
tinue to be good for at least the balance 
of the year. 

The farm implement manufacturers 
are doing a spotty buying and have not 
helped the market to any appreciable 
extent thus far although it is expected 
business will improve. 


Canada 


According to reports from all sec- 
tions of the country the machine tool 
business has shared favorably in the 
definite improvement which has taken 
place in Canadian industry during the 
first quarter of the year. Industry gen- 
crally is more active, employment is 
increasing, exports expanding and thc 
volume of railway traffic showing 
weekly increases compared with last 
year. The pulp and paper mills are 
passing the high records of production 
established last year, and the automo- 
tive industry is reporting new records 
of output. The mining industry in 
northern Ontario is experiencing an un- 
usually active year. 

The structural program for the year 
indicates an approximately equal volume 
of business as last year and struc- 
tural steel fabricators have taken a lib- 
eral tonnage of industrial requirements. 
Power development units and railway 
equipment are at present supplying the 
bulk of tonnage for steel mills and iron 
and steel foundries which is unusually 
large. The average car loadings since 
the last week in February have been 
over 57,000 cars weekly, as compared 
with 46,000 in the corresponding weeks 
of last year. 

For the first time in their history the 
combined operations of the Canadian 
National Railways have shown a sur- 
pilus instead of a deficit. The net earn- 
ings during January and February are 
reported to be $262,000 as compared 
with a deficit of $3,270,000 during the 
same period last year. 

Stove plants in Montreal have re- 
cenily received some large orders from 


western Canada, and the agricultural 
implement firms are working at about 
60 per cent of capacity. 

Large orders for bolts, nuts, fish 
plates and spikes to accompany rails 
have been placed by the Canadian Na- 
tional Railway with the Sydney and 
Sault Ste. Marie mills, and more are ex- 
pected to develop shortly. 

In a statement dealing with the em- 
ployment situation as of the beginning 
of March the Dominion Bureau of Sta- 
tistics points out that manufacturing as 
a whole reported improvement, with the 
metal industries most prominent. 


New York 


Sales of machinery and machine tools 
in the New York district are still slow 
with inquiries also fewer than during 
the first quarter of the year. Dealers 
were of the opinion that business wou!d 
improve during April, but up to the 
present time that improvement has 
not materialized. Car makers and loco- 
motive builders are both buying ma- 
chine tools, but railroads are not buying 
in the volume that was expected and 
automobile builders of the East have 
almost ceased purchasing altogether. 
The American Locomotive Co. bought 
some tools during the past week and 
sales were reported from other equip- 
ment manufacturers. General Electric 
and Western Electric were both in the 
market for machine tools and sales 
were expected during this week. 

Used machinery is finding a good 
demand and dealers are having no 
trouble in securing desirable machinery. 
Most of the used machinery is being 
sold in New England and in the South. 

Exporting has improved and reports 
from exporters show that all countries 
both in Europe and South America 
are inquiring and buying. 


Milwaukee 


Developments in the metalworking 
machinery trade since the beginning of 
April have represented a continuance 
of the character of business during the 
first quarter of the year. Volume is 
well sustained, and while no marked 
increase in sales is reported, neverthe- 
less the situation is considered dis- 
tinctly favorable. 

The volume of new construction in 
the metal trades since the end of last 
fall, so far as Milwaukee and the im- 
mediate vicinity are concerned, has been 
unusually light, in consequence of 
which no round lot business has been 
before the tool trade. The spring has 
been a belated one, which has caused to 
be deferred a moderate number of new 
shop and factory extension projects, 
and delayed the actual purchase of 
equipment therefor. 

At the spring election in Milwaukee, 
a referendum is being taken on a pro- 
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posal to issue bonds in the sum of 
$250,000 to be used for the construction 
and equipment of a central machine and 
repair shop. It is planned to concen- 
trate all municipal machine service, 
automotive repairs, and similar require- 
ments in this shop. Since the bulk of 
this work has been distributed among 
commercial machine shops, or done in 
small, poorly equipped shops main- 
tained by the city at numerous widely 
scattered points within the city, the 
proposed central repair shop will need 
a round lot of equipment. Specifica- 
tions will not be announced, however, 
until the project is approved and con- 
tracts let for the building proper. The 
cost of the building is estimated at 
$90,000 to $100,000, leaving between 
$125,000 and $135,000 for purchases of 
machinery and the remainder for ma- 
terials. 





Ford Plans English Invasion 


A 250-acre factory site on the banks 
of the Thames, England, has been pur- 
chased by the Ford Motor Co., it has 
been announced. This site is in the 
eastern outskirts of London, England, 
on which it is proposed to erect a plant 
four times the size of the one at Man- 
chester, England. 

The Ford company, however, is not 
yet ready to announce the details of 
the plan. It is said that it is proposed 
eventually to manufacture an all-British 
Ford in the London plant, which will 
save the 334 per cent import duty and 
enable the company to lower its prices 
on its product as sold in Great Britain. 








Obituaries 


— —E —— 





ELIPHALET REMINGTON, oldest resi- 
dent of Ilion, N. Y., and only surviving 
member of the firm of E. Remington & 
Sons, manufacturers of the Remington 
gun, died recently. He was in his 
ninety-sixth year. Upon attaining his 
majority in 1849 he entered the employ 
of his father and in 1856 the firm was 
established. Adoption of the Reming- 
ton gun by the United States Govern- 
ment during the Civil War and foreign 
governments brought prosperity to the 
company and in 1870 profits were so 
great a dividend of $2,000,000 was 
divided. 


WILLIAM ORLANDO Harris, aged 69 
years, for many years secretary and 
treasurer of the Rodney Hunt Machine 
Co., Orange, Mass., manufacturer of 
water wheels and textile machinery, 
and more recently one of the owners 


of the Textile Roll & Supply Co. 
of Orange, died in Malden, Mass., 
March 29. 

ELIJAH H. PHELPs, president of 


E. H. Phelps Co., Merritton, Ontario, 
manufacturer of wheels and shafts, 
died recently at his home in Merritton. 


SAMUEL ALEXANDER Price, who for 
over twenty years was general super- 
intendent in Toronto of the Brantford 
Engine Works, died recently at his 
home in Toronto. 
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C. L. Prince, aged 67 years, for 
twenty-five years associated with the 
General Electric Co. in the iron foun- 
dry at Schenectady and one of the pio- 
neers in the American Foundrymen’s 
Association, died recently in Schenec- 
tady. He had been sick for three 
months. Previous to his association 
with the General Electric Co. he was 
employed by the Camden Iron Works, 
Camden, N. J. 





Dr. William H. Maw Dies 
in England 


William Henry Maw, LL.D., one of 
the editors of Engineering, published in 
London, died at his residence, Kensing- 
ton, England, March 19. Dr. Maw had 
been associated with this publication 
since its first issue in 1866 and was 
considered to be the dean of engineer- 
ing in England, having held the 
presidency of most of the engineering 
societies in that country 

Dr. Maw started his career in 1855 
with the Great Eastern Railway and 
continued with this company until 1865 
when he left to aid Zerah Colburn in 
the organization of Engineering. In 
addition to his editorial duties he also 
successfully carried on a consulting en- 
gineering business and was prominent 
in engineering societies during his 
career. He had been president of the 
Civil and Mechanical Engineers’ So- 


ciety, the Institution of Mechanical 
Engineers, the Institution of Civil 
Engineers, the Royal Astronomical 


Society, the British Astronomical As- 
sociation, a Fellow of the Royal Geo- 
graphical Society, a member of the 
board of studies of the University of 
London, and was chairman of many 
engineering committees. 

Dr. Maw was 85 years of age at the 
time of his death, but had been active 
most of his years. His articles and 
lectures on‘engineering were considered 
authoritative in both Great Britain and 
the United States and he was highly 
respected by engineers in this country 
as well as abroad. 


[ Business Items | 


The Cadillac Machinery Co., Detroit 
Mich., has recently been appointed 
eastern Michigan representative for the 
Meldrum-Gabrielson Corp., Syracuse, 
New York. 


The name of the Hoosier Drilling 
Machine Co., Goshen, Ind., has been 
changed to the Hoosier Universal 
Machinery Co. 


The Cave Welding Co., welders and 
manufacturer of boilers and gas and 
cil tanks, Springfield, Mass., is moving 
from its old quarters in Taylor St. to 
a new site at 453 Worthington St., 
which will increase its space by about 
60 per cent. 


An expenditure of at least $1,500,000 
is involved in the program of exten- 
sions, betterments and improvements 
for the Montreal Tramways System, 
work to commence at an early date. 
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The Universal Sales Corp., Detroit, 
Mich., has recently been incorporated 
under the laws of the state of Michi- 
gan, which corporation has the exclu- 
sive sales and distributing of the Uni- 
versal standardized drill and reaming 
bushings. The company has opened 
offices at the following locations: 
Chicago, Ill., Great Northern Building; 
Cleveland, Ohio, Engineer’s Bldg.; New 
York City, 527 5th Ave.; Flint, Mich., 
Genesee County Bldg. It is the further 
intention to open offices at other 
strategical points throughout the coun- 
try from which offices the adjacent 
territories will be covered and deliveries 
made therefrom. 


The Zeller Lacquer Manufacturing 
Co., New York City, has established 
branches in Los Angeles, Calif., at 603 
East Seventh St., and in San Francisco, 
Calif., at 67 Steuart St. 


The partnership of Dillon Brothers 
Co., Wheeling, W. Va., has been dis- 
solved and the assets taken over by 
the Dillon Brothers Machine Co., an 
Ohio corporation located at Bridgeport, 
Ohio. Charles E. Dillon and Friend E. 
Dillon will continue with the new com- 
pany. 

The Ormor Sales & Supply Co., 
Denver, Col. has been appointed the 
representative in the Denver territory 
for the Zeller Lacquer Manufacturing 
Co., New York City. 


Personals 





CHARLES F. SMITH has associated 
himself with the Garvin Machine Co., 
New York, and will be concerned with 
the design and construction of special 
automatic machinery. Mr. Smith is 
an expert on machines for cutting and 
forming sheet metal, wire and paper. 
Old readers of the American Machinist 
will remember his articles on the de- 
sign and construction of cams that were 
published in book form in 1906 with the 
collaboration of Frederick A. Halsey, 
then associate editor of the publication. 
Mr. Smith has been associated with 
some of the largest paper products 
companies in the country. 


CaRL A. JOHNSON, president of the 
Gisholt Machine Co., and also president 
of the Wisconsin Manufacturers’ Asso- 
ciation, addressed a meeting of the 


Technical Club of Madison on “Co- 
Operation, Our Greatest Need,” on 
April 7. F. T. McDonouGHu followed 


with an illustrated description of the 
Gisholt precision balancing machine. 


J. O. Eaton, president of the Eaton 
Axle & Spring Co., has been elected a 
director of the National Acme Co., 
succeeding W. F. McGuIrg, resigned. 


J. J. Notan, formerly with the 
Hartford Machine Screw Co., Hartford, 
Conn., has joined the organization of 
the Wright Machine Co., Worcester, 
Mass., as sales director. 


N. W. Foster, formerly assistant 
treasurer of the National Acme Co., 
has been made vice-president and gen- 
eral manager with headquarters in 
Cleveland. 
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CukTIS BALDWIN, formerly designer 
with the Advance Rumley Co., LaPort, 
Ind., has joined the Gleaner Co., Wich- 
ita, Kan., as general manager. 


ALEx H. NILSON, president and treas- 
urer of the A. H. Nilson Machine Co., 
Bridgeport, Conn., was presented with 
a gold watch by his employees on his 
seventy-fifth birthday last week. Mr. 
Nilson is also connected with the Gen- 
eral Machine & Manufacturing Co. and 


the Regulax Engine Corp., both of 
Bridgeport. 
E. C. Meyers has been appointed to 


the San Francisco office of the Falk 
Corp., Milwaukee, Wis. 


CLARENCE P. KRAMER has joined the 
selling force of the National Acme Co. 
and will represent that company from 
the Chicago office in the St. Louis ter- 
ritory. 


A. J. BOYNTON, formerly general 
manager of the Woodward Iron Co., 
Woodward, Ala., has joined H. G. Bras- 
sert, Inc., Chicago. 


HERBERT E. NELSON, Frankfort, Ind., 
has purchased half interest in the 
Frankfort Machine Works, and has be- 
come indentified with the business. Mr. 
Nelson purchased the business from 
Tep R. Spray. Chas. Bowers, founder 
of the machine company, who was as- 
sociated with Mr. Spray, still retains 
his half interest in the concern and 
will continue in business with Mr. 
Nelson. In addition to the operation 
of a complete general machine shop 
the company will continue the manu- 
facture and sale of repair tools. 


CHARLES C. WALSH has been ap- 
pointed Detroit representative of the 
Falk Corp., with headquarters at 1500 
Real Estate Exchange Building. 


O. L. HENN and N. W. Foster have 
been added to the board of directors of 
the National Acme Co 


WALTER D. Briccs has been trans- 
ferred from the Boston to the Syracuse 
office of Henry Prentiss & Co., New 
York. 


W. D. ROCKWELL has been appointed 
director of sales for the Parsons Manu- 
facturing Co., manufacturer of auto- 
mobile hardware, Detroit. He for- 
merly directed the sales of the A. C. 
Spark Plug Co. of Flint, Mich. 


VERNER J. SWANSON, formerly in- 
structor of mechanical drawing, mathe- 
matics and shop theory at the Hampton 
Institute, Hampton, Va., has joined the 
organization of the A. L. Powell Power 
Co., Ine., Cleveland, Ohio, as chief 
engineer. 


FrReD WILSON, formerly sales man- 
ager for the Stutz Motor Car of Amer- 
ica, Indianapolis, Ind., has been elected 
vice-president of the Columbia Motors 
Co., Detroit, Mich. 


C. H. Dimick has been elected presi- 
dent of the Dictograph Products Co., 
New York, succeeding CHARLES H. 
LEHMAN, resigned. 


W. E. Hosac has been appointed as- 
sistant to the president of Rolls-Royce 
of America, Inc., Springfield, Mass. He 
was formerly advertising manager for 
the Winship-Boit Co., Wakefield, Mass. 
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JAMES A. LONG has been appointed 
general manager of the Woodward Iron 
Co., Woodward, Ala., succeeding A. J. 
BOYNTON, resigned. 


CONRAD LEHMAN, secretary-treasurer 
of the Chelsea Screw Co., Detroit, has 
severed his connection with the com- 
pany after 11 years’ service. 


W. T. McLEAN has been appointed 
manager of the export department of 
the Massey-Harris Co., Toronto. 


J. P. Byers has been appointed gen- 
eral manager of the Gray-Dort Motors, 
Chatham, Ontario. Since the organ- 
ization of this company, Mr. Byers has 
been secretary-treasurer. 


H. J. HUMPHREY has been appointed 
general superintendent of the Algoma 
division of the Canadian Pacific Rail- 
way. Mr. Humphrey succeeds W. M. 
NEAL, who was recently appointed as- 
sistant to the vice-president. 


GeorGE C. McGown, engineer of 
Vancouver, B. C., has been appointed 
managing director of the B. C. Valve 
Co., Ltd., Vancouver, B. C., and 
THOMAS BOWLER has been made plant 
superintendent. The company has been 
organized to manufacture valves, en- 
gine room fittings, and similar supplies. 


On page 380c., Vol. 60 of the Ameri- 
can Machinist, it was stated that G. J. 
Hawkey of the Cleveland Duplex Ma- 
chinery Co., Cleveland, Ohio, was rep- 
resenting the Reed-Prentice Co. in the 
Cleveland territory. The Reed-Prentice 
Co. wishes to supplement this by stat- 
ing that the Cleveland Duplex Ma- 
chinery Co. is the exclusive agent for 
the Reed-Prentice Co. in the Cleveland 
territory for all types of standard and 
special machinery pertaining to the 
automotive industry and that Mr. 
Hawkey is the representative of the 
Cleveland Duplex Machinery Co. 


Trade Catalogs 





Furnace Applications. The 
Pittsburgh, Pa. There are 
sixty pages in this new 
handbook entitled “‘The Caleo Handbook of 
Recuperation” that has just been mailed 
out to industrialists but which is also on 
the market at a stated price for those in- 
terested in the subject from a scientific or 
study viewpoint. Much of the information 
contained in the book is the result of 
pioneer investigation in industrial furnace 
applications eonducted over a_ period of 
several years by the engineers of the com- 
pany. There are thirteen sections con- 
tained in the book devoted to various phases 
of the subjects covered. Thirty full-page 
illustrations, thirty other illustrations in 
the text, sixty-three full-page charts, eleven 
other charts in the text and five pages of 
tables are to be found in the book. G. D. 


Industrial 
Calorizing Co., 
one hundred and 


Mantle, engineer for the company is the 
author. 

Power Plant Lubrication. Tide Water 
Oil Co., 11 Broadway, New York City. This 
interesting booklet that has been recently 
issued contains much valuable information 
on lubrication as used in power plants. 
The text is well illustrated by two-color 
charts and drawings. There are sugges- 
tions on proper oiling and care for different 


parts of the machinery used in 


plants. 


power 


Material Handling Equipment. The Yale 
& Towne Manufacturing Co., Stamford, 
Conn. All sorts of hoists, chain blocks, pul- 
leys, trolleys and cranes are described in 
this catalog. The book is well illustrated 
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and contains many useful charts and tables 
on material handling for factory managers 


Diesinker’s, Pattern Maker's and Welder’s 
Equipment. The Hergi Manufacturing Co., 
250 Fifth St., Bridgeport, Conn. This com- 
pany has issued a folder devoted to de- 
scriptions of equipment that it makes for 
diesinkers, pattern makers and _ welders. 
Three illustrations shows the three equip- 
ments and specifications describe them. 


Gould & Eberhardt. 
Newark, N. J. The product of 
minutely described and aptly 
illustrated. The parts of the machine are 
emphasized and the virtues pointed out 
in each case. 

Grinder. The 


son, Wis. The 
fitting machine 


Shapers. Chancel- 
lor Ave., 


this firm is 


Gisholt Machine Co., 
Du-All grinder and 
is described in a folder 
has been issued by this company 
ous illustrations of the machine, 
clearly defined text point out 

features. 


Madi- 
piston 
that 


Numer- 
as well as 
many 


the 








Export Opportunities 





The Bureau of Foreign and Domestic 
Commerce, Department of Commerce, 
Washington, D. C., has inquiries for the 
agencies of machinery and machine tools. 
Any information desired regarding these 
opportunities can be secured from the above 
address by referring to the member follow- 


ing each item. 


Mining machinery and motors. San Paulo, 
Brazil. Agency. teference No. 9635. 

Technical and industrial machinery. 
Prenovo, Bulgaria. Purchase and agency. 
Reference No. 9533 

Low priced tools. Rio Piedras, 
Rico. Agency. Reference No. 9698. 


Porto 


Forthcoming Meetings 











National Metal Trades Association. 
Twenty-sixth annual convention. Hotel 
Astor, New York City, April 23 and 24. 
L. W. Fischer, National Secretary, Peoples 


Gas Building, Chicago, IIL. 


American Gear Manufacturers Associa- 
tion. Spring Meeting. April 28, 29 and 30, 
1924. Lafayette Hotel, Buffalo, N. Y. TT. W. 


Owen, secretary, 2443 Prospect Ave., Cleve- 
land, Ohio. 

Society of Industrial Engineers. Eleventh 
annual convention. Buffalo, N. Y¥ April 
30, May 1 and 2. He adquarters, 608 S. 
Dearborn St., Chicago, George C. Dent, 
executive secretary. 

American Society of Mechanical Engi- 
neers. Spring meeting. Cleveland, Ohio. 


May 26, 27, 28 
secretary, 29 W. 


and 29. Calvin W. Rice, 
39th St., New York City. 


Southern Supply & Machinery Dealers 
Association, National Supply & Machinery 
Dealers Association, and American Supply 
& Machinery Manufacturers Association. 
Triple convention, May 19, 20 and 21, 1924, 
Hotel Cleveland, Cleveland, Ohio. r. Er 
Mitchell, secretary-treasurer, 1819 Broad- 
way, New York City. 

Purchasing 

Mechanics 
2 and 23. 
». 


irk Place, 


Association of 
Annual Convention, 
May 20, 21, 
secretary, 


National 
Agents. 
Hall, Boston, 
W. L. Chandler, 
New York City. 

Foreign Trade Council. 
convention at 3oston, June 4, 5 
O. K. Davis, India House, Hanover 
New York City, secretary. 

The General Committee of Division V, 
Mechanical of the American Railway Asso- 
ciation, Convention and exhibits. Atlantic 
City, June 11-18, 1924. V. R. Hawthorne, 
secretary, 431 S. Dearborn St., Chicago, Ill. 


Supply Manufacturers 
Atlantic City, June 


2 
19 P: 


annual 
and 6. 
Square, 


Eleventh 


Associa- 
11-158, 


Railway 
tion. Exhibit. 
1924. 

American Society 
Twenty-seventh annual meeting, 
Haddon Hall, Atlantic City, N. Week 
of June 23. i oa. we arwick, secretary- 
treasurer 1315 ‘Spruce St. Philadelphia, 
Pa. 


for Testing Materials. 
Chalfonte- 


_American Society for Steel Treating. 
Sixth Convention, Boston, Mass., Sept. 22, 
24. 25 and 26. W. H. Eisenman, secre- 


tary, 4600 Prospect Ave., Cleveland, Ohio. 
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Rise and Fall of the Market 


Iron and Steel—The pig-iron market is duil, yet produc- 
tion is being kept up despite the fact that reserve stocks are 
plentiful. The only steel items showing firmness in the 
present market are tin plates, steel pipe and wire nails. 
Shapes, plates, bars and rivets are weak, with demand 
slower for railroad and structural material. Steel bar _ 
tations are mostly at $2.40 base, with plates, $2.20@$2.5( 
and shapes, $2.30@$2.50 per 100 Ib., f.o.b. Pittsburgh. 
Non-ferrous Metals—Copper market quiet but firm at 
present levels. Tin up 3{c. per lb.; advance due to delay in 
arrivals. Lead dropped $5 per ton; zinc, 5c. per 100 Ib. 
and antimony lic. per lb. since March 27. Zine market firm 
at present levels; antimony quiet and unsettled. 














ton—Quotations compiled by The 


PIG IRON—Per gross 
Matthew Addy Co.: 
CINCINNATI 


No. 2 Southern $25.05 


Northern Basic ‘ apie 24. 00 
Southern Ohio No. 2 - ea 24. 00 
NEW YOR K—lIidewater Delivery 


2.25@ 2. 75) see 28. 00 


Southern No. 2 (silicon 
BIRMINGHAM 

No. 2 Foundry . 23.00@ 23.50 
PHILADELPHIA 


Eastern Pa., No. 2x (silicon 2. 25@2. 75) _.. ee 24, 25 
Virginia No. 2 ; Ae 28. 17 
Basic .... wees , 24. 00 
Grey Forge.. 24. 00 


CHICAGO 
No. 2 Foundry local 24. 50 
No. 2 Foundry, Southern (silicon 2. 25@2. 75) - 27. 00 

PITTSBURGH, including freight charge from Valley 
No. 2 Foundry ° 
Basic 
Bessemer 


- 


eed 





IRON MACHINERY CASTINGS—Cost in cents per lb. of 
100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 


gray iron, weight 275 Ib.: 
Detroit . 4, 50@ 4.75 


Cleveland 4.75 

Cincinnati 5.00@7.50 
New York 5.00@S5. 50 
Chicago 5. 25@ . oa 





SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the mill base in large lots. 


Blue Annealed Pittsburgh New York Cleveland Chicago 
No. 10 $2 90@3 .00 4 34 3.75 4.00 
No. 12 . 3.00@3.10 4.39 3.80 4+.05 
No. 14 3.10@3.20 4.44 3.85 $+. 10 
No. 16........... 3.30@3.40 4.54 3.95 4.20 

Black 
Nos. !7 and 21 3.70 4.65 4.45 4.55 
Nos. 22 and 24 3.75 4.70 4.50 4.55 
Nos. 25 and 26 3.80 4.75 4 96 4 60 
No. 28 ..... 3.85 4.85 4.65 4.70 

Galvanized 
Nos. 10 and 11.. 3.90@4 .00 4.90 4.70 4 60 
Nos. 12 and 14 4.00@5.10 5.00 4.80 4.70 
Nos. 17 and 21 4. 30@4.40 5.30 5.10 5 00 
Nos. 22 and 24.. 4.45@4.55 5.45 5.25 515 
ING. 26.0 .cccccces 4.60@4.70 5.55 5.50 5 30 
Tt misecene 4.90@5 .00 5.85 5.80 5 60 


| 








‘ 





Warehouse discounts are as 


(Welded )— 


New York 
Black Galv. 


WROUGHT PIPE 
follows: 
Cleveland Chicago 
Black Galv. Black Galv. 
1 to 3 in. steel butt welded. 489% 34° 553% 434% 50% 37% 
2} to Gin. steel lap welded. 449% 30% 533% 403% 47% 34% 

Malleable fittings: ae B and C, banded, from New York 
stock sell at list plus 4%; class A, plus 23%. Cast iron, standard 
sizes, 34% off. 





SEAMLESS STEEL TUBING—Following base discounts are 
on 20 gauge or . 035-in., round, cold-drawn tubing, }-in. to 1-in., 
O.D., weighing 0,17 Ib. to 0. 36 Ib. per ft. Cutting charge per 100 
cuts, $1. 50 to $1. 58 


O.D. List Price Differential O.D. List Price Differential 
Inches per ft. Discount Inches per ft. Discount 
i $0. 09 50% ; $0. 16 35% 

; il 45% ] 18 31% 

3 


r .14 40°; 

NOT E—The discounts are to be lowered by the following differ- 
entials in the case of regular. 10-. 20 carbon: 25,000 ft. or over, 83; 
15,000 to 25,000 fr., 82; 5,000 to 15,000 fr., 81; 1,000 to 5,000 fr., 80; 
less than 1,000 ft., 79 





MISCELLANEOUS—Warehouse prices in cents per pound in 
100-ib. lots: 
New York Cleveland Chicago 


Open hearth spring steel (base)... 4. 50 6. 00 4. 20 
Spring steel (light) (base)... . 7. 00 6. 00 6. 00 
Coppered Bessemer rods (base 6. 53 8. 00 6. 70 
Hoop steel 5. 19 4. 66 4.55 
Cold rolled strip steel 7. 50 8. 25 7. 40 
Floor plates 5. 80 5. 66 5. 80 
Cold drawn shafting or screw 4. 40 3. 90 4. 00 
} Cold drawn flats, squares 4. 90 4. 40 4. 50 
Structural shapes (base) 3. 64 3. 46 3. 30 
Soft steel bars (base) 3. 54 3. 36 3. 20 
Soft steel bar shapes (base) 3. 54 3. 36 3. 20 
Soft steel bands \ base) 4, 39 3. 61 3.95 
Tank plates (base)  @ 3. 64 3. 46 3. 30 
Bar iron (3. 10@3.15 at mill 3. 54 3. 36 3. 20 
lool steel... .. ‘ o° = 11. 00 eo es 
Drill rod (from list) 5€ 60% 40@55°, 50% 


Now York, 8.35c.; 3, 7.85c.; s to }, 


Electric welding wire, 
~ 35. . per lb. 


ren ‘ 








METALS 





Current Prices in Cents Per Pound 


Copper, electrolytic (up to carlots), New York 14.374 
lin, 5-ton lots, New York eevee ae 
Lead (up to carlots), St. Louis. . 8.50 "New York... 9.123 
Zinc (up to carlots), St. Louis... 6.30 New York.... 6.75 
New York Cleveland Chicago 


Aluminum, 98 to 99°% ingots, 1-15 


ton lots 28@29 30. 00 29. 50 
Antimony (Chinese), ton spot... 12. 00 13. 25 13, 25 
Copper sheets, base... owe . Ee 21.50 23. 00 
Copper wire, base. . 17. 25 19. 25 16. 25 
Copper bars, base <<” aoe 22. 75 19. 50 
Copper tubing, base 23. 75 27. 50 23. 00 
Brass sheets, base. o mae 22. 00 18, 75 
Brass tubing, base... . aoa 27. 00 20. 50 
Brass. rods, base. 16. 08 18. 00 15. 75 
Brass wire, base . . 18.75 22. 00 
Zinc sheets (casks) .. ; 10.75 11. 00 ws sees 
Solder (3 and 3), (case lots) 39. 00 39.00 31. 50 
Babbitt metal (83% tin) 60. 00 64. 00 52@56 
Babbitt metal (35% tin) 28. 00 21. 00 25@28 
Nickel (ingot and shot) f.o.b. re- 

finery .. 27. 00 oe 
Nickel (electrolytic) f.0.b. refinery 30. 00 35. CO 
Nickel (F shot) f.o.b. refinery. 30.00 





Price in cents per lb. 


SPECIAL NICKEL AND ALLOYS— 
f.o.b. Huntington, W. Va.: 


Roiled nickel sheet (base)........ iain 'g Sainlu-eataiasou, wena ae 
Hot rolled rods, Grade “A” (base)...............+......... 50.00 
Cold drawn rods, Grade “A” (base)............... .. 58.00 


ais At Ae ae eee 
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Shop Materials and Supplies 




















METALS—Continued . W. ° 
Manganese nickel hot rolled rods “‘E’’—low manganese (base) 54. 00 Comparative arehouse Prices 
Manganese nickel hot rolled rods “‘D’’—high manganese (base) 57. 00 Pour Ons 
Base price of monel metal in cents per lb., f.o.b. Huntington, Current Weeks Year 
M4 Va.: i. on " sal tities ain New York Unit Price Ago Ago 
ONO... .- 22 Io OC FONCE FOGS (DASE).....--6 .--- BU Soft steel bars. . perlb..... $0.0354 $0.0354 $0.0334 
Blocks....... 32.00 Cold drawn rods (base). ... --- 48.00 | Cold finished shafting.. perlb.... 0.044 0 044 7 042 
Ingots-........ 38.00 Hot rolled sheets (base).......... 42.00 cone sade per Ib 0.16 0.155 0.20 
Solder (4 and }) perlb..... 0.39 0.39 0.37 
OLD METALS—Dealers’ purchasing prices in cents per pound: | Cotton waste per lb. .14@.21 .14@.21 .10@.13 
New York Cleveland Chicago Washers, cast iron 
Copper, heavy, and crucible... .. 10.50@11.00 11.50 i. 2 (3 in.).. per 100lb. 6.50 6.50 6.00 
Copper, heavy, and wire. ... . 10.00@10. 75 11.00 10. 50 Emery, disks, ‘doth, 
Copper, light, and bottoms........ 8.00@9.75 10.00 9. 50 No. 1, 6 in. dia. per 100.. 3.38 3.38 3.02 
Lead, heavy......... .. 7. 123@7. 75 7. 00 7. 50 Lard cutting oil.... . per gal.. ».55 0.58 0.55 
Lead, tea.... 4.00@6.50 4.50 6.50 | Machine oil.......... pergal.... 0.29 0.29 0.297 
Brass, heavy, yellow . 5.3743@7.00 ea 6. 75 Belting, leather, 
Brass, heavy, red » his .. 7.624@9. 25 10.00 9. 00 a A off Vee 40-2307, 40-21%, 30-10% 
Brass, light...... o A 00 «6.00 6. 25 Dee Bele, ok be ~~ * . 
No. 1 yellow brass turnings 5.1243@7.00 6.50 6.75 ; ™ 30 in — off list 45¢ 450 40°; 
Me oc eee’ xs wp ete eae oe ane 3. 75 : lagi 7s o ” 

















TIN PLATES—American Charcoal—Bright—Per box. a 
New Cleve- | SHOP SUPPLIES 





York land Chicago | 
**AAA” Grade: ms 
, 20x28, 112 sheets..... $24.30 $22.85 $18.50 Current Discounts from Standard Lists 
A Grade: ne rn 9 » New Cleve- 
a 20x28, 112 sheets..... 20.20 18. 00 17. 00 York wat Chicas 
Coke Plates—Primes, 20x28 in. : — 
100-Ib.,  l2sheets............ 14.00 13.00 14.50 | Machine Bolts: ve Pe — 
Terne Plates—Small lots, 8-lb. Coating All sizes hal to 1x30 in. oeteces 45 MA +. 60 y J2~ 5¢ C 
Ic, 14x20... = g 25 & Ss 7.40 | 1} and 1}x3 in. upto 12 in 15% 50-5% 50% 
With cold punched hex. nuts 





a gaan ae 2 7 up to | in. diam. —_ std. 
MISCELLANEOUS extra of 10%). 30°; $3. 50 net 

With hot pressed hex. nuts up 

to 1330 in. (plus std. extra 




















New York Cleveland Chicago of 10% ; 350% 3.50 net $4.00 of 
Cotton waste, white, per lb. $0. 14@0. 21 $0.20 $0. 14 | Button tad bolts, with hex. 
Cotton waste,colored, perlb. .09@.12} iF . 103 nuts.... _.. Lise mee List net 3.50 
Wiping cloths, 13{x13}, a , Hex. head and hex. nut bolts... List net .....-List plus 10% 
perlb.. 11. 75 36. 00 per N. . 16 Lag screws, coach screws ; a == ee 50-59 
Wiping cloths, 13}x 20, per . Square and hex. head cap screws 75% 75% 75- 507, 
oe 52. 00 per M . 16 Carriage bolts, up to 1 in.x30 in.. 359 05°, $c-5% 
Sal soda, per 100 Ib... 2. 40 2. 25 2. 65 | Bolt ends, with hot pressed nuts 45% 55.5%, 
Roll sulphur, per 100 Ib.... 3. 60 3. 50 3. 50 Tap bolts, hex. head, list plus : 35% 
Linseed oil, per eal., > bbl. J Semi-finished nuts, ;% and 
lots...... pets Rh 1. 08 . 94 smaller...... Ce. . “atiiens eee 
Lard cutting oil, 5% lard, se 4 | Semi-finished nuts, 5 and larger. 60°; 70%, 80%, 
per gal Dee sess tht ded - 50 -79* | Case-hardened nuts. ee 50°; 
Machine lubricant, medi- Washers, cast iron, } in., per 
um-bodied (50 gal. wood- t 100 Ib. (net) : $6. 50 $4. 00 $4. 00 
en bbl.), per sal. sees .29 35 . 40 | Washers, cast iron, * in., per 
Belting—Present discounts | 1OOIb. (net).. 5. 50 4. 00 4.09 
from list in fair quantities | Washers, round plate, per 
(}doz. rolls). 100 lb. Off list....... 22... 1.50 4.00 4, 00 
Leather-—List price, 2c. per sq.in., er ply: Nuts, hot pressed, sq., per 
Medium grade... 40-2} 30-10% 30-10% | 1001b. Of list “é . Le 3. 50 3. 50 
Heavy grade.. ‘ 30 50 %y 30% 20-5-23% | Nuts, hot pressed, hex., per 
Rubber and duck: Nor ; 100 Ib. Off list. ... eae 1. 00 3. 50 3. 50 

First grad2. .. 500 50-10% ih a | Nuts, cold punched, sa., per 

Second grade. P 50-5% 60-5°% 60-5 °% 100 Ib. Off list. ... 2... a ate 1. 00 3. 50 3. 50 
Abrasive materials—In sheets 9x1 1in., Nuts, cold punched, hex., per 

No. 1 grade, per ream |. re 3. 50 3. 50 

of 480 sheets: Rivets: 

Flint paper.. .. . $5. 40 $5. 84 $6. 48 Rivets, 7 in. dia. and smaller. 50% 60% 60°% 

Emery paper. . . 9. 90 11. 00 8. 80 Rivets, tinned...... 50% 60% 4hc. net 

Emery cloth.......... 31.12 $1. 12 29. 48 Button heads j-in., fein. , ‘1x2 in. to 5 

Emery disks, 6 in. dia., in., per LOOlb.... .... (net) $5.00 $3. 60 $3. 75 

No. 1 grade, per 100: Cone heads, ditto. es. 5. 20 3, 80 3,95 

Paper 1. 49 1, 24 1. 40 1} to 2-in. long, all diameters, 

Cloth. 3. 38 2. 67 3. 20 EXTRA per 100|b.. — eee 0.15 
Fire clay, per 100 Ib. bag. - 65 - 60 § in. diameter. > 5S eae 0. 15 
Coke, prompt furnace, ‘onnelisville... per net ton 3, 75@ 4. 00 | in. diameter. Bere Os. |. an bcc 0. 50 
Coke, prompt foundry, Connellsville... per net ton 5.00@S5. 50 lin. long "sea 
White lead, dry orinoil........ 100 Ib. kegs New York, 15. 00 —— £eres age” 0. 50 
Red lead, dry...... w.eseseee 1001b. kegs New York, 15. 00 Lonser than Sia... EXTRA 6299 axenne 0.25 
Red lead, in oil............... 1001b. kegs New York, 16. 50 Less than 200Ib.... EXTRA 0.50 Ae ciate 0. 50 

*Chicago quotes on pure lard oil, No. 1 grade. | Countersunk heads EXTRA 0.45 ween $4.20 base 
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Machine Tools Wanted 











Mo., St. Louis—B. Warner, 1308 South 
7th St.—lathes, drill, emery wheel, etc., fer 
automobile repair shop 


N. J., Kast Orange—A. P. Smith Mfg. Co. 
—slab type milling machine. 

N. Y¥., Herkimer — Baker & Hullar, 
Palmer House Garage, W. R. Baker, Purch. 
Agt.—lathe and drill press for motor repair 


(new or used). 

0., Columbus—Hanson Mfg. Co., 615 
North Pearl St. (automobile repairs and 
machine shop), T. Hanson, Purch, Agt.— 
equipment, including punch press. 

0., Columbus—Munkel-Lamneck Co., 75 
North Front St. (manufacturer of fur- 
naces)—milling machine and slotter. 

0., Sunbury—Sunbury Mfe. Co. (manu- 


facturer of road machinery)—small lathe 
and grinder. 

Wis., Milwaukee—Curtis Automobile Co., 
143 8th St toolroom lathe, drill press and 
al compressor. 

Ont., St. Thomas—Canadian Natl. Ry., H. 
W. Matthews, Supt. St. Thomas Division— 
equipment for proposed machire shops. 

Que., Montreal — Diamond Taxi Assn., 
Ltd., 274 Bleury St.—complete equipment 
for new service station. 

Que., Montreal — C. Page, 2180 Notre 
Dame St., E.—lathe, drill, compressor and 
tank for automobile repair shop 

Que., Montreal—A. Prevost, 2223 Waver- 
ley St.—complete equipment and tank for 
new garage and repair shop. 


Machinery Wanted 


Turlock—A. Sorenson, Secy. Tur- 
Dist.—receiving bids until 
generator, 400 kw. 

















Calif., 
lock Irrigation 
Apr. 18 for 3,000 kw. 
transformer, etc. 

Conn., Fairfield—C. Sprague, Chn. School 
Com,—wood and metal working machinery 
for vocational department of proposed 
$165,000 school. 

S. Davis, 


Conn., Waterbury 34 4th St.— 





machinery for the manufacture of wooden 
boxes and cases. 

D. C., Wash.—Bureau of Yards & Docks, 
Navy Dept.—electric traveling crane for 
Charleston, 8S. C., Spec. 4962. 

D. C., Wash.—A. L. Flint, Genl. Purch. 
Officer, Panama Canal—receiving bids un- 


til Apr. 15 for air compressor. 
1l., Chicago—Columbus Mining Co., 332 

South Michigan Ave.—coal handling ma- 

chinery for development of mines at Allais, 


Ky 


Ind., Evansville—Natl. Furniture Mfg. 
Co., 301 West Keller St., D. E. Galdemeyer, 
Genl. Megr.—sanders, woodturning lathes, 


planers, etc 

Mass., Springfield—Smith Carriage Co., 
2 Park St.—machinery for proposed $100,- 
000 factory. 

Mich., Iron Mountain—C. R. Jorgenson— 
laundry machinery. 


Minn., Darfur — Darfur Co-operative 
Creamery Assn., W. H. Haseman, Secy.— 
receiving bids until Apr. 16 for 5 ton ice 
machine, two cream vats, one Babcock 
tester, etc. 

Mo,., St. Louis—H. Ruecking, Jr., 2649 
Pestalozzi St.—air compressor, chain hoist 


and Tungar battery charger for garage. 
N. Y., Albany—Albany Perforated Wrap- 
ping Paper Co., 273 Bway., A. Crandall, 
(ienl. Mgr.—equipment for proposed mill at 
Sheet Harbor N. S. 
N. Y., Albany — State 


: Hospital Comn., 
Capitol—receiving bids until 


Apr. 23 for 





laundry equipment for Binghamton State 
Hospital. 
N. Y., Buffalo—C, Krentz, Bradford and 


Elk for 


proposed small 


Sts.—machinery and equipment 
pattern shop. 


Y¥., Gloversville — H. Van Driessche 

Co., 7 West St., C. G. Frank, Purch. Agt. 
leather splitters and buffers 

N. Y., Johnatown—Johnstown Crushed 

Stone Co., C, Stoller, Purch. Agt.—rotary 


jaw crusher 


N. Y¥., New York—F. H. Crawford & 
Co., 299 Bway—No. 3 Coulter & McKenzie 
taper rolling machine. 

N. Y¥., Tupper Lake — McCarthy Bros. 
(lumber), J. B. McCarthy, Purch. Agt.— 
heavy duty Fay ripsaw with table. 

Natl. 


N. Y., Uticea—B. V. Butts, City 
Bank — small portable crosscut saw 
mounted, including table. 


Model Wks.—squar- 


Pa., Girard—Girard 3 
18 gage or lighter 


ing shear to handle 
material. 

Pa., Pittsburgh—Pearl Laundry Co., 2015 
Wyandotte St., E. H. Caswell, Purch. Agt. 
—machinery to replace fire loss. 

Tenn., Athens—E. L. Wilson, Genl. Mgr. 
—complete foundry equipment. 

Tenn., Knoxville—Vestal Lumber & Mfg. 
Co., Maryville Park—bandsaws, transmis- 
sion equipment, planers, cutoff saw, etc., 
for proposed $100,000 sawmill in southern 
Georgia. 

Tenn., Lawrenceburg—F. Burns and W. 
J. Bryan—electric pumping machines, stor- 
age tanks, etc., for proposed gasoline stor- 
age and distributing plant. 

Tex., Mexia—Baxter Candy Co.—ma- 
chinery for candy factory, including carton 
making equipment. 

Tex., Mexia—Western Agricultural Chem- 


ical Co.—machinery for proposed $50,000 
fertilizer factory. 

Tex., Nacogdoches—Crown Candy Co., 
North Fredonia St.—machinery for the 
manufacture of candy. 

Wis., Delton—H. L. Sarrington—feed 


grinding machinery, belt conveyors, etc., 
for proposed $40,000 mill. 

Wis., Eau Claire—Lange Canning Co., 
Mill St.—canning and conveying machinery 
for proposed $60,000 cannery at Poplar. 

Wis., Middleton—Orange Crush Bottling 
Co., c/o W. Jorges—bottling machinery, 
conveyors, ete., for proposed $40,000 fac- 
tory at Madison. 

Wis., Milwaukee — Bartles-Maguire Oil 
Co., 539 Bway—medium size air compres- 
sor, three gasoline pumps and one storage 
tank. 

Wis., Milwaukee—Genl. Lumber Co., 425 
East Water St.—equipment for logging, 
sawmill, etc. 

Wis., Milwaukee—Pyramid Block Co., c/o 
Z. F. O'Leary, 1318 State St. (manufac- 
turer of concrete blocks)—multiple tamp- 





ing machines. 
Wis., Milwaukee—West Mfg. Co., 90 2nd 
St.—special machinery for the manufac- 


a circular sealing device for pro- 
Hartland. 


ture of 
posed $40,000 factory at 


Wis., Sheboygan—Jenkins Machine Co., 
315 North 8th St.—equipment for exten- 
sion to crane system. 

Wis., Sheboygan—Sheboygan Brick Co., 
c/o F. Herman, 615 Superior Ave.—brick 
making machinery, kiln equipment, etc., 
for proposed $40,000 factory. 

Wis., South Milwaukee—Line Material 
Co.—wire working machinery. 

Wis., Wausau — Marathon Granite Co., 
2nd St.—cutting and polishing machinery. 


N. B., Woodstock — Flemming, Gibson, 
Ltd., J. K. Plemming, Genl. Mgr.—com- 
plete sawmill equipment to replace $40,000 
fire loss. 

Ont., Galt—Galt Shoe Co., A. M. Stuart, 
Mer.—complete equipment for factory, to 
replace fire loss. 

Ont.. Grand 
Ltd., W. C. Storey, 
working equipment. 

Ont., Kitchener—John Lang Sons Leather 
Co.— complete equipment for proposed 
$200,000 tannery for the manufacture of 
gloves. 

Ont., Tavistock—Tavistock Milling Co., 
Ratz Bros., Purch. Agts.—complete equip- 
ment for proposed $90,000 flour mill. 

Ont., Toronteo—Canadian Natl. Ry., 1 
Toronto St., R. H. Fish, Genl. Supt.—equip- 
ment for proposed coal chutes at Stratford. 

Que., Montreal—Lithographe Mont-Royal, 
St. Lawrence Main—complete lithographing 
equipment, ete. 

Que.. Pointe Claire—Town, L. J. Lauren- 
deau, Secy three 250 kva. transformers. 





Handle Co., 
wood- 


Valley—Acme 
Mer.—complete 


Que., Victoriaville— Canadian Rattan 
Chair Co,,. Ltd., J. D. Gagne, Dir.—wood- 
working machinery. 


Metal Working Shops 


Calif., Kerman-— Kerman Union High 
School Dist. awarded the contract for the 
construction of a shop building for manual 
training departments. Noted Mar. 








SU 





Westlake 


Calit., Los Angeles — The 
Garage Co., c/o Noernberg & Johnson, 
Archts., Railway Bldg., is having plans 


prepared for the construction of a 6 story, 


55 x 150 ft. garage on Westlake Ave. 
Estimated cost $175,000. 
Calif., Oakland—The Montague Pipe & 


Steel Co., Hobart Bldg., San Francisco, is 
having plans prepared for the construction 
of a 1 story factory on 22nd, 24th, Kirk- 


ham and Poplar Sts., here. Estimated 
cost $100,000, Private plans. 
y.. Newport—The Newport Body Mfg. 


Ky 
Co. awarded the contract for the construc- 
tion of a factory for the manufacture of 
automobile bodies on Saratoga St. 

Md., Baltimore—The Stieff Co., 17 North 
Liberty St., manufacturer of silverware, 
awarded the contract for the construction 
of a 1 story plant on Cedar Ave. Estimated 
cost $125,000. 

Mich., Detroit—Detroit Garages, Inc., c/o 
R. D, Chapin, Hudson Motor Co., 12601 East 
Jefferson St., is having preliminary plans 
prepared for the construction of a 6 or 8 
story garage on Woodward Ave. Estimated 
cost $350,000. Brown & Derrick, 120 Madi- 
son Ave., Archts. 


Me., St. Louis—The Broad-Wal Garage 
Co., Planters Bldg., is having plang pre- 
pared for the construction of a 3 story, 
127 x 173 ft. garage. Estimated cost 
$150,000. Private plans, 

N. C. Spencer—The Southern Ry., 13th 
St. and Pennsylvania Ave., Wash., D. C., 


plans to build a roundhouse, 51 x 155 ft. 
flue and babbit shop, etc., here. R. Hayes, 
Structural Engr. 

0., Cleveland—The Automobile Hospital 
Co., 2076 East 22nd St., had plans pre- 
pared for the construction of a 1 and 2 
story, 30 x 90 ft. factory. Estimated cost 
$40,000. H. W. Gerhan, Pres. E. Mc- 
George, 3920 Euclid Ave., Archt. 

0., Cleveland—A. H. Bennett, 2180 East 
19th St., awarded the contract for the 
construction of a 2 story, 40 x 70 ft. shop. 
Estimated cost $40,000. 


0., Cleveland—The Chicago Pneumatic 
Tool Co., c/o T. P. Kimman, Mer., 1241 
East 49th St., awarded the contract for 
the construction of a 3 story, 43 x 126 
ft. factory. Estimated cost $75,000. Noted 
Mar. 

0., Cleveland—The East Shore Machine 


Products Co., 835 East 140th St., had plans 
prepared for the construction of a 1 story, 
10 x 100 ft. factory. Estimated cost $20,- 


000. G. A. Grieble Co., Sloan Bldg., Archts. 
0., Cleveland—The Virden Co., 6103 
Longfellow Ave., manufacturer of brass, 


awarded the contract for the construction 
of a 2 story, 20 x 80 ft. addition to its fac- 
ry. Estimated cost $25,000. J. C. Virden, 
"res, 

Ore., Tigard—The Amer. Ry. Car Co., 613 
Henry Bldg., Portland, is having plans pre- 
pared and will receive bids about May 9 
for the construction of a 1 and 2 story, 
60 x 300 ft. factory, etc., on 8 acre site, 
here. Estimated cost $75,000. E. A. Miller, 
Henry Bldg., Portland, Archt. 

Pa., Erie—The Erie Steam Shovel Co. 
awarded the contract for the construction 
of a 1 story, 200 x 200 ft. addition to its 
factory. Estimated cost $100,000. Noted 
Mar. 20. 

Pa., Pittsburgh—The Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, awarded 
the contract for the construction of a 2 
and 4 story, 30 x 62 ft. and 85 x 282 ft. 
addition to plant on Lang Ave., here. Esti- 
mated cost $275,000. Noted Mar. 20. 

Tenn., Athens—The Athens Plow Co. 
awarded the contract for the construction 
of a foundry along tracks of the Louisville 
& Nashville R.R. Estimated cost $150,000. 








